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ɺʉʊʋʇ 

 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ (ɻɸʆ) ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʜʦʙʨʝ ʟʥʘʥʦʶ ʚ ʘʩʪʨʦʥʦʤʽʯʥʦʤʫ 

ʩʚʽʪʽ ʫʩʪʘʥʦʚʦʶ, ʟʜʦʙʫʪʢʠ ʷʢʦʾ ʟ ʢʦʩʤʽʯʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ, ʬʽʟʠʢʠ ʉʦʥʮʷ ʽ ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ, ʟʽʨ ʽ 

ʛʘʣʘʢʪʠʢ ʰʠʨʦʢʦ ʚʽʜʦʤʽ.  

ɼ̔ ʷʣɹʥʽʩʪʴ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʚ 2016 ʨʦʮʽ ʩʪʦʩʫʚʘʣʘʩʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʧʨʦʙʣʝʤʠ 1.4.9 ï ɸʩʪʨʦʬʽʟʠʢʘ, ʘʩʪʨʦʥʦʤʽʷ, ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʷ, ʘ ʩʘʤʝ ʟ ʪʘʢʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ: 

-  1.4.9.1. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʘʩʪʨʦʥʦʤʽʷ; 

-  1.4.9.2. ʌʽʟʠʢʘ ʙʣʠʟʴʢʦʛʦ ʢʦʩʤʦʩʫ; 

 - 1.4.9.3. ʌʽʟʠʢʘ ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ; 

-  1.4.9.4. ʉʦʥʮʝ ʪʘ ʛʝʣʽʦʩʬʝʨʘ; 

-  1.4.9.5. ʌʽʟʠʢʘ ʟʽʨ, ʛʘʣʘʢʪʠʢ ʽ ʤʽʞʟʦʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

-  1.4.9.6. ʂʦʩʤʦʣʦʛʽʷ ʪʘ ʘʩʪʨʦʬʽʟʠʢʘ ʚʠʩʦʢʠʭ ʝʥʝʨʛʽʡ; 

-  1.4.9.7. ɸʩʪʨʦʢʦʩʤʽʯʥʝ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʘʟʠ ʜʘʥʠʭ. 

ʋ 2016 ʨ. ʩʪʨʫʢʪʫʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʦʭʦʧʣʶʚʘʣʘ ʯʦʪʠʨʠ ʚʽʜʜʽʣʝʥʥʷ. ɼʦ ʧʝʨʰʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

(ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʧʽʜʨʦʟʜʽʣʠ) ʚʚʽʡʰʣʦ ʰʽʩʪʴ ʚʽʜʜʽʣʽʚ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʯʦʪʠʨʠ ʣʘʙʦʨʘʪʦʨʽ.ʾ ɼʦ ʜʨʫʛʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ (ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥ ̔ʧʽʜʨʦʟʜʽʣʠ) ʚʚʽʡʰʣʦ ʪʨʠ ʧʽʜʨʦʟʜʽʣʠ. ɺ ʪʨʝʪʴʦʤʫ ʚʽʜʜʽʣʝʥʥʽ (ʥʘʫʢʦʚʦ-

ʽʥʬʦʨʤʘʪʠʟʘʮʽʡʥʠʡ ʧʽʜʨʦʟʜʽʣ) ī ʦʜʠʥ ʚʽʜʜʽʣ. ʏʝʪʚʝʨʪʝ ʚʽʜʜʽʣʝʥʥ ̫ ˈ ʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥ ̔ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʨʦʟʜʽʣʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ.  

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʦʙʣʝʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ 

ʧʨʠʨʦʜʥʠʯʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ ʟʘʪʚʝʨʜʞʝʥʦ ʇʦʩʪʘʥʦʚʦʶ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ˉ179 

ʚʽʜ 20.12.2013 ʨ. ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʝʟʤʽʥʥʦ ʻ ʧʨʦʚʽʜʥʦʶ ʥʘʫʢʦʚʦʶ ʫʩʪʘʥʦʚʦʶ ʟ ʢʦʦʨʜʠʥʘʮʽʾ 

ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʽʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʰʽʡ ʜʝʨʞʘʚʽ. 

 ʇʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʨʦʢʫ ʢʦʣʝʢʪʠʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʚ ʧʦʩʪʘʚʣʝʥ ̔ʟʘʚʜʘʥʥʷ. 

ʇʣʘʥʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɺʠʩʦʢʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʟʜʦʙʫʪʦ ʚ 

ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʘʭ ʥʘʫʢʠ ʧʨʦ ɺʩʝʩʚʽʪ, ʷʢ ʛʝʣʽʦʬʽʟʠʢʘ, ʬʽʟʠʢʘ ʟʽʨ  ̔ʛʘʣʘʢʪʠʢ, ʬʽʟʠʢʘ ʧʣʘʥʝʪ  ̔

ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʨʷʥʘ ʩʪʘʪʠʩʪʠʢʘ ʪʘ ʽʥ. 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʟʜʽʡʩʥʶʻ ʢʦʦʨʜʠʥʘʮʽʶ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʽʚ ʘʩʪʨʦʥʦʤʽʾ ʪʘ 

ʘʩʪʨʦʬʽʟʠʢʠ, ʙʝʨʝ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ ʋʢʨʘʾʥʩʴʢʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ, ʈʘʜʠ ʟ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʚ ʜʽʷʣʴʥʦʩʪʽ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 
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ʋ 2016 ʨ. ʙʘʛʘʪʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʦʪʨʠʤʘʣʠ ʥʘʛʦʨʦʜʠ, ʟʦʢʨʝʤʘ ʘʢʘʜ. ʅɸʅ 

ʋʢʨʘʾʥʠ ʗ.ʉ. ʗʮʢʽʚ ʥʘʛʦʨʦʜʞʝʥʠʡ ʆʨʜʝʥʦʤ ʽʤ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ 5-ʛʦ ʩʪʫʧʝʥ;̫ ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ 

ʖ.ɯ. ɯʟʦʪʦʚ ʦʪʨʠʤʘʚ ʥʘʛʦʨʦʜʫ ʚ ʥʦʤʽʥʘʮʽʾ çɺʯʝʥʠʡ ʋʢʨʘʾʥʠ. ɿʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠè ʫ ʛʘʣʫʟʽ ʘʩʪʨʦʥʦʤʽʾ ʚʽʜ 

ʢʦʤʧʘʥʽʾ çClarivate Analyticsè (ʨʘʥʽʰʝ ˈ ʧʽʜʨʦʟʜʽʣ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʚʣʘʩʥʦʩʪʽ çThomson Reutersè); ʄʽʞʥʘʨʦʜʥʘ ʘʢʘʜʝʤʽʷ ʘʩʪʨʦʥʘʚʪʠʢʠ ʚʽʜʟʥʘʯʠʣʘ ʥʘʛʦʨʦʜʦʶ ʫ ʢʘʪʝʛʦʨʽʾ 

çʅʘʡʢʨʘʱʘ ʢʥʠʛʘ ʚ ʛʘʣʫʟ̔ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢè ʟʘ 2016 ʨ. ʪʨʠʪʦʤʥʝ ʚʠʜʘʥʥʷ çDark energy and dark 

matter in the Universeè ʘʚʪʦʨʩʴʢʦʛʦ ʢʦʣʝʢʪʠʚʫ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ: ʖ.ɺ. 

ɹʘʙʠʢ, ʇ.ʇ. ɹʝʨʮʠʢ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ʗ.ɺ.ʇʘʚʣʝʥʢʦ ʪʘ ʃ.ʉ. ʇʽʣʶʛʽʥ. ʉʧʽʚʨʦʙʽʪʥʠʢʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

ʆ.ɺ. ɯʚʘʥʦʚʘ, ʇ.ʇ.ʂʦʨʩʫʥ ʪʘ ɯ.ɺ. ʂʫʣʠʢ ʟʜʦʙʫʣʠ ʇʨʝʤʽʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ʄ.ʇ. ɹʘʨʘʙʘʰʦʚʘ ʟʘ ʮʠʢʣ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʌʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʝʪ ʟʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè. ɿʘ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʚʠʜʘʚʥʠʯʦʾ ʩʧʨʘʚʠ ʪʘ ʫ ʟʚôʷʟʢʫ ʟ 20-

ʨʽʯʯʷʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè ʽ ʜʝʩʷʪʠʨʽʯʯʷʤ ʥʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè ʇʦʯʝʩʥʦʶ ʛʨʘʤʦʪʦʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽ ʎʂ ʧʨʦʬʩʧʽʣʢʠ ʧʨʘʮʽʚʥʠʢʽʚ 

ʅɸʅ ʋʢʨʘʾʥʠ ʚʽʜʟʥʘʯʝʥʽ  ɺ.ʄ.ʂʣʠʤʝʥʢʦ, ʆ.ɺ. ʂʣʠʤʝʥʢʦ, ʉ.ʉ. ɺʘʚʽʣʦʚ, ʇʦʜʷʢʦʶ ʅɸʅ ʋʢʨʘʾʥʠ ï   

ɯ.ɹ. ɺʘʚʠʣʦʚʘ ʪʘ ʢʦʣʝʢʪʠʚ ʨʝʜʘʢʮʽʾ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè. 

 ʎʽʣʢʦʤ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʨʦʢʫ ʚ ʫʤʦʚʘʭ, ʷʢʽ ʩʢʣʘʣʠʩʷ ʚ ʥʘʰ̔ʡ ʜʝʨʞʘʚʽ, 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʘʮʶʚʘʣʘ ʝʬʝʢʪʠʚʥʦ, ʟʦʢʨʝʤʘ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʥʦ 11 ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. 

ʊʨʠʚʘʣʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʨʦʟʨʦʙʢʠ. ɿʦʢʨʝʤʘ, ʚʠʛʦʪʦʚʣʝʥʦ GPS-ʧʨʠʡʤʘʯ ʜʣʷ ʘʚʪʦʥʦʤʥʦʾ ʩʣʫʞʙʠ 

ʯʘʩʫ ʥʘ ʪʝʣʝʩʢʦʧʽ ɸɿʊ-2. ʄʦʜʝʨʥʽʟʘʮʽʶ ʽʥʩʪʨʫʤʝʥʪʘ çʎʝʡʩ-50è ʂʨɸʆ ʯʝʨʝʟ ʘʥʝʢʩʽʶ ʂʨʠʤʫ 

ʧʨʠʟʫʧʠʥʝʥʦ. ɺʠʢʦʥʘʥʦ ʥʠʟʢʫ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ. 
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I. ʅɸʁɺɸɾʃʀɺɯʐɯ ɼʆʉʗɻʅɽʅʅʗ ɺ ɻɸʃʋɿɯ 1.8 ï  

ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʉʄʆʉʋ 

ʅʘʡʚʘʞʣʠʚʽʰʽ  ʥʘʫʢʦʚʽ  ʨʝʟʫʣʴʪʘʪʠ  

ɻʦʣʦʚʥʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʚ 2016 ʨʦʮʽ 

 
1. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʊ-ʤʘʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ 

ʣʽʜʘʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʤʦʛʫ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʚ ʩʧʝʢʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 0.355ï1.064 ʤʢʤ. ʗʢ 

ʚʠʷʚʠʣʦʩʴ, ʤʦʜʝʣʴ ʜʚʦʰʘʨʦʚʠʭ ʩʬʝʨʦʾʜʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʠʣʴʥʦʧʦʛʣʠʥʘʣʴʥʦʛʦ 

ʷʜʨʘ ʩʘʞʽ, ʧʦʢʨʠʪʦʛʦ ʥʝʧʦʛʣʠʥʘʣʴʥʦʶ (ʘʙʦ ʩʣʘʙʦʧʦʛʣʠʥʘʣʴʥʦʶ) ʩʫʣʴʬʘʪʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʤʦʞʝ 

ʧʦʷʩʥʠʪʠ ʩʧʦʩʪʝʨʝʞʫʚʘʥʫ ʩʠʣʴʥʫ ʩʧʝʢʪʨʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥ ̫ʜʝʧʦʣʷʨʠʟʘʮʽʾ. ɿʥʘʡʜʝʥʦ ʦʧʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʯʘʩʪʠʥʦʢ ʩʤʦʛʫ, ʘ ʩʘʤʝ, ʩʪʫʧʽʥʴ ʥʝʩʬʝʨʠʯʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʪʘ ʨʦʟʤʽʨ ʷʜʨʘ ʡ 

ʦʙʦʣʦʥʢʠ (ɾ.ʄ. ɼʣʫʛʘʯ, ʄ.ɯ. ʄʽʱʝʥʢʦ). 

 

2. ɺ ʘʢʪʠʚʥʽʡ ʜʽʣʷʥʮʽ ʩʦʥʷʯʥʦʾ ʘʪʤʦʩʬʝʨʠ (ʬʘʢʝʣ) ʟʥʘʡʜʝʥʦ ʥʦʚʠʡ ʪʠʧ ʭʚʠʣʴ, ʷʢʽ ʟʛʽʜʥʦ ʟ 

ʪʝʦʨʽʻ  ʁʥʝ ʤʘʶʪʴ ʧʦhʠʨʚʁʘʪʠʩ.̫ ʎʝʡ ʚʠʩʥʦʚʦʢ ʦʪʨʠʤʘʥʦ ʥʘ ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟ̔ 

ʚʠʩʦʢʦʶ ʧʨʦʩʪʦʨʦʚʦʶ  ̔ʯʘʩʦʚʦʶ ʨʦʟʜʽʣʴʥʠʤʠ ʟʜʘʪʥʦʩʪʷʤʠ, ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʮʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʈ.ɯ. ʂʦʩʪʠʢ; ʧʫʙʣʽʢʘʮʽʷ: R.Kostik, E.V.Khomenko. The possible 

origin of facular brightness in the solar atmosphere. //Astron. and Astrophys. ī 2016. ī 589. ī ɸ6ïɸ13). 

 

3. ʇʨʦʚʝʜʝʥʦ 47 ʜʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʪʝʣʝʩʢʦʧʽ ɸʎʋ-5 ʟʘ ʧʨʦʛʨʘʤʦʶ çʄʦʥʽʪʦʨʠʥʛ ʚʠʙʨʘʥʠʭ 

ʬʨʘʫʥʛʦʬʝʨʦʚʠʭ ʣʽʥʽʡè  ̔35 ʜʥʽʚ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ. ɿʘʛʘʣʦʤ ʦʪʨʠʤʘʥʦ 9907 ʩʧʝʢʪʨʽʚ ʉʦʥʮʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʩʝʟʦʥʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʥʦʚʠʣʘ 251 ʜʝʥʴ: 18.02.ˈ25.10.2016 ʨ. (ʉ.ʄ. ʆʩʽʧʦʚ, ʈ.ɯ. ʂʦʩʪʠʢ, 

ɺ.ɻ. ɹʝʟʧʘʣʴʢʦ; ʧʫʙʣʽʢʘʮʽʷ: S. Osipov, R.Kostik, N. Shchukina. Monitoring  program of selected 

Fraunhover lines over the 11-year cycle of solar activity.// SOLARNET-4 meeting: The Physics of the Sun 

from the Interior to the Outer Atmosphere, 16ï20 January 2017, Lanzarote, Spain). 

  

   4. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ, ʧʽʜʽʙʨʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʩʪʚʦʨʝʥʽ ʢʦʤʧôʶʪʝʨʥʽ 

ʧʨʦʛʨʘʤʥʽ ʢʦʜʠ ʜʘʣʠ ʟʤʦʛʫ: ʚʧʝʨʰʝ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʫʷʚʥʦʾ ʯʘʩʪʠʥʠ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʚʠʜʽʣʝʥʦʤʫ ʚʠʩʦʪʥʦʤʫ ʭʤʘʨʦʚʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʖʧʽʪʝʨʘ; ʚʧʝʨʰʝ ʦʮʽʥʠʪʠ 

ʚʝʣʠʯʠʥʠ ʡʤʦʚʽʨʥʦʾ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʨʘʜʽʫʩʘ ʪʘ ʫʷʚʥʦʾ ʯʘʩʪʠʥʠ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʘʝʨʦʟʦʣʴʥʠʭ 

ʯʘʩʪʠʥʦʢ ʫ ʛʣʠʙʦʢʠʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ ʖʧʽʪʝʨʘ; ʟʘ ʚʠʛʣʷʜʦʤ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʦʙôʻʤʥʦʛʦ 
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ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʩʽʷʥʥʷ ʘʝʨʦʟʦʣʶ ʫʪʦʯʥʠʪʠ  ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʡ ʧʨʦʪʷʞʥʽʩʪʴ ʭʤʘʨʦʚʠʭ ʰʘʨʽʚ, ʘ 

ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʠʨʦʜʠ ʯʠ ʨʦʟʤʽʨʫ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʨʽʟʥʠʭ ʰʠʨʦʪʥʠʭ ʩʤʫʛʘʭ 

ʜʠʩʢʘ ʖʧʽʪʝʨʘ; ʟʜʦʙʫʪ̔ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʭʤʘʨʦʚʠʭ ʰʘʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʦ 

ʡʤʦʚʽʨʥʽ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʡ ʧʨʠʨʦʜʠ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʫ ʛʣʠʙʦʢʠʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ ʧʣʘʥʝʪʠ-

ʛʽʛʘʥʪʘ (ʆ.ɺ. ʄʦʨʦʞʝʥʢʦ, ʆ.ʉ. ʆʚʩʘʢ). 

 

 5. ʋ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘʟʝʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʩʤʽʯʥʦʾ ʤʽʩʽʾ çRosettaè 8.11. ʽ 9.12.2015ʨ. 

ʪʘ 3ï5.04.2016 ʨ. ʧʨʦʚʝʜʝʥʦ ʬʦʪʦʤʝʪʨʠʯʥʽ, ʩʧʝʢʪʨʘʣʴʥʽ ʡ ʧʦʣʷʨʠʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʤʝʪʠ 

67P/ChuryumovïGerasimenko ʥʘ 6-ʤ ʪʝʣʝʩʢʦʧʽ ʉɸʆ ʈɸʅ. ʆʪʨʠʤʘʥʦ ʢʘʨʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʣʽʥʽʡʥʦʾ ʡ ʢʨʫʛʦʚʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʷʩʢʨʘʚʦʩʪʽ ʡ ʢʦʣʴʦʨʫ ʢʦʤʝʪʠ ʥʘ ʬʘʟʦʚʠʭ ʢʫʪʘʭ 33,̄ 32̄  ʽ 10.4.̄ ʋ 

ʩʧʝʢʪʨʘʭ ʢʦʤʝʪʠ, ʦʪʨʠʤʘʥʠʭ ʫ ʣʠʩʪʦʧʘʜʽïʛʨʫʜʥʽ 2015 ʨ., ʚʠʷʚʣʝʥʦ ʝʤʽʩʽʾ CN, ʉ2, ʉ3, NH2 ʪʘ ʉʆ
+
 

(ʜʽʘʧʘʟʦʥ ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ r = 1.61ï1.84 ʘ.ʦ.); ʫ ʢʚʽʪʥʽ 2016 ʨ. (r = 2.72 ʘ.ʦ.) ʟʥʘʡʜʝʥʦ ʪʽʣʴʢʠ 

ʝʤʽʩʽʶ CN. ɺʠʟʥʘʯʝʥʦ ʰʚʠʜʢʦʩʪʽ ʧʨʦʜʫʢʫʚʘʥʥʷ ʛʘʟʫ ʪʘ ʧʠʣʫ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʢʦʤʝʪʘ 67P 

ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʢʦʤʝʪ, ʟʙʽʜʥʝʥʠʭ ʥʘ ʚʫʛʣʝʮʴ. ʊʝʤʧ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʣʫ ʚ ʢʦʤʝʪʽ ʟʘ ʧʝʨʽʦʜ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʝʥʰʠʚʩʷ ʤʘʡʞʝ ʚ ʯʦʪʠʨʠ ʨʘʟʠ. ɺʠʷʚʣʝʥʽ ʨʘʜʽʘʣʴʥʽ ʟʤʽʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʢʦʣʴʦʨʫ 

ʢʦʤʝʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʝʚʦʣʶʮʽʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʘʩʪʠʥʦʢ, ʘ ʩʘʤʝ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ 

ʯʘʩʪʠʥʦʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʚʽʜ ʷʜʨʘ ʪʘ ʩʢʣʘʜʫ ʧʠʣʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʨʦʟʧʘʜʦʤ 

ʧʦʨʠʩʪʠʭ ʘʛʨʝʛʘʪʽʚ ʚʥʘʩʣʽʜʦʢ ʩʫʙʣʽʤʘʮʽʾ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ (ʆ.ɺ. ɯʚʘʥʦʚʘ, ɺ.ʂ. ʈʦʟʝʥʙʫʰ, ʄ.ʄ. 

ʂʠʩʝʣʴʦʚ, ʇ.ʇ. ʂʦʨʩʫʥ). ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʤʝʪʠ 67P/ChuryumovïGerasimenko 

ʥʘʚʝʜʝʥʦ ʥʘ ʩʘʡʪʽ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘʟʝʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʩʤʽʯʥʦʾ ʤʽʩʽʾ çRosettaè 

http://www.rosetta-campaign.net/observations. ʇʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʩʪʘʪʪʽ: Snodgrass 

C., AôHearn M. F., Aceituno F., Afanasiev V., é, Ivanova O., é, Kiselev N., é, Rosenbush V. et al. 2017. 

The 67P/Churyumov-Gerasimenko observation campaign in support of the Rosetta mission. Philosophical 

Transactions of the Royal Society A: Physical and Engineering Sciences, 1ï21 (ʧʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ ʚ 2016) 

ʪʘ ʫ ʚʠʩʪʫʧʘʭ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ: The Europlanet NA1-Task 5 çWorkshop on ground-based observations of 

67P/Churyumov-Gerasimenkoè (http://www.rosetta-campaign.net/meetings/2016-seggau/presentations); 

The international conference çComets: A new vision after Rosetta and Philaeè 

(http://www.comets2016toulouse.com). 

 

6. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʢʨʠʚʠʭ ʙʣʠʩʢʫ ʟʘʪʝʤʥʶʚʘʥʦʾ ʧʦʜʚʽʡʥʦʾ ʩʠʩʪʝʤʠ       

HS 2231+2441, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʪʘʡʤʽʥʛʫ ʟʘʪʝʤʥʝʥʴ, ʜʘʚ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʩʚʽʜʯʝʥʥʷ ʥʘ 

ʢʦʨʠʩʪʴ ʽʩʥʫʚʘʥʥʷ ʚ ʥʘʟʚʘʥʽʡ ʟʦʨʷʥʽʡ ʩʠʩʪʝʤʽ ʪʨʝʪʴʦʛʦ ʪʽʣʘ ʧʣʘʥʝʪʥʠʭ ʨʦʟʤʽʨʽʚ (ɸ.ʇ. ɺʽʜʴʤʘʯʝʥʢʦ, 

http://www.rosetta-campaign.net/observations
http://www.rosetta-campaign.net/meetings/2016-seggau/presentations
http://www.comets2016toulouse.com/
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ʗ.ʆ. ʐʣʷʭʝʮɹ ʢʘ, ʗ.ʆ. ʈʦʤʘʥʶʢ; ʧʫʙʣʽʢʘʮʽʷ: Vidmachenko A.P., Shlakhetska Ya.O., Romanyuk Ya.O. 

A possible additional body in eclipsing binary system HS 2231+2441 // Astronomical Schoolôs Report. 

2016,  vol. 12, no. 2, ʨp. 101ï104). 

 

7. ʅʘ ʦʩʥʦʚʽ ʨʦʟʚôʷʟʢʫ ʢʽʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʰʠʨʝʥʥʷ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ 

ʛʨʘʥʠʯʥʦ ʚʠʩʦʢʠʭ ʝʥʝʨʛʽʡ (ʂʇɻɺɽ) ʚ ʛʘʣʘʢʪʠʯʥʦʤʫ ʡ ʧʦʟʘʛʘʣʘʢʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʦʩʣʽʜʞʝʥʦ 

ʝʚʦʣʶʮʽʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ ʚʽʜ ʥʘʡʙʣʠʞʯʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʽ ʜʞʝʨʝʣʘ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʢʣʘʩʪʝʨʠ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ, ʱʦ ʤʘʶʪʴ ʛʨʘʥʠʯʥʦ 

ʚʠʩʦʢ ̔ʝʥʝʨʛʽ ʾ(ɹ.ʆ. ʐʘʭʦʚ, ʖ.ɯ. ʌʝʜʦʨʦʚ, ʖ.ʃ. ʂʦʣʝʩʥʠʢ; ʧʫʙʣʽʢʘʮʽʷ: ʖ.ʀ. ʌʝʜʦʨʦʚ, ʈ.ɹ.ɻʥʘʪʳʢ, 

ɹ.ʀ.ɻʥʘʪʳʢ, ʖ.ʃ. ʂʦʣʝʩʥʠʢ, ɹ.ɸ. ʐʘʭʦʚ, ɺ.ʀ. ɾʜʘʥʦʚ. ɹʘʣʣʠʩʪʠʯʝʩʢʠʝ ʠ ʜʠʬʬʫʟʠʦʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʩʚʝʨʭʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʦʪ ʙʣʠʟʢʠʭ 

ʪʨʘʥʟʠʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʂʌʅʊ, ʪ. 32, ˉ 3, ʩ. 3ī25, 2016). 

8. ɿʘʚʝʨʰʝʥʦ ʩʝʨʽʶ ʨʦʙʽʪ ʱʦʜʦ ʧʦʰʫʢʫ ʝʤʽʩʽʡʥʠʭ ʛʘʣʘʢʪʠʢ ʟ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʽʞʟʦʨʷʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʛʘʣʘʢʪʠʢ ʃʦʢʘʣʴʥʦʛʦ ɺʩʝʩʚʽʪʫ. ʊʘʢʽ ʛʘʣʘʢʪʠʢʠ ʜʫʞʝ ʥʝʯʠʩʣʝʥʥʽ (ʤʝʥʰ ʥʽʞ  0.001 %  ʚʽʜ 

ʫʩʽʭ ʙʣʠʟʴʢʠʭ ʛʘʣʘʢʪʠʢ), ʧʨʦʪʝ ʚʽʜʢʨʠʪʪʷ  ̔ ʚʠʚʯʝʥʥʷ ʮʠʭ ʦʙôʻʢʪʽʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʫʤʦʚ ʫ ʧʝʨʚʠʥʥʠʭ ʛʘʣʘʢʪʠʢʘʭ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʫʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʤʽʣʴʷʨʜʘ 

ʨʦʢʽʚ ʽʩʥʫʚʘʥʥʷ ɺʩʝʩʚʽʪʫ. ɿ ʬʽʥʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʦʛʣʷʜʫ ʉʣʦʘʥ (12-ʡ ʚʠʧʫʩʢ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʙʣʠʟʴʢʦ 1,5 ʤʣʥ. ʛʘʣʘʢʪʠʢ) ʟʥʘʡʜʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ 23 ʢʘʥʜʠʜʘʪʠ ʚ ʪʘʢʽ ʛʘʣʘʢʪʠʢʠ ʟ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʤʝʥʰʠʤ ʥʽʞ 4% ʚʽʜ ʩʦʥʷʯʥʦʛʦ. ʅʘʜʽʡʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʚʤʽʩʪ ʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʤʽʞʟʦʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʛʘʣʘʢʪʠʢ ʃʦʢʘʣʴʥʦʛʦ ɺʩʝʩʚʽʪʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2% ʚʽʜ 

ʩʦʥʷʯʥʦʛʦ (ʅ.ɻ. ɻʫʩʻʚʘ, ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʖ.ɯ. ɯʟʦʪʦʚ;   ʧʫʙʣʽʢʘʮʽʷ:   Guseva N.G., Izotov Y.I., 

Fricke K.J., Henkel C., 2017, Astronomy and Astrophysics ī ʧʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ, ʧʨʝʧʨʠʥʪ 

arXiv:1611.06881). 

 

9. ʇʨʦʚʝʜʝʥʦ ʨʦʙʦʪʫ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʡ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʨʪ ʤʝʪʘʣʽʯʥʦʩʪʽ ʜʠʩʢʽʚ ʩʧʽʨʘʣʴʥʠʭ 

ʛʘʣʘʢʪʠʢ ʟ ʦʛʣʷʜʫ CALIFA. ɿʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʦʛʣʷʜʫ CALIFA DR2 ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ 

ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʜʠʩʢʘʭ 88 ʛʘʣʘʢʪʠʢ. ʅʘʭʠʣ, ʧʦʟʠʮʽʡʥʠʡ ʢʫʪ ʚʝʣʠʢʦʾ ʦʩʽ ʪʘ ʦʧʪʠʯʥʠʡ ʨʘʜʽʫʩ 

ʛʘʣʘʢʪʠʢ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟ ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʥʝʚʠʭ ʷʩʢʨʘʚʦʩʪʝʡ ʫ ʩʤʫʛʘʭ SDSS g ʪʘ r ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ 

SDSS DR9. ɺʠʟʥʘʯʝʥʦ ʛʣʦʙʘʣʴʥʫ ʘʟʠʤʫʪʘʣʴʥʫ ʘʩʠʤʝʪʨʽʶ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʜʠʩʢʘʭ ʛʘʣʘʢʪʠʢ ʟ ʦʛʣʷʜʫ 

CALIFA. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝ ʽʩʥʫʻ ʚʽʜʯʫʪʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʘʟʠʤʫʪʘʣʴʥʦʾ ʘʩʠʤʝʪʨʽʾ ʜʣʷ ʨʦʟʛʣʷʜʫʚʘʥʦʾ 
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ʚʠʙʽʨʢʠ ʛʘʣʘʢʪʠʢ, ʪʦʙʪʦ ʘʩʠʤʝʪʨʽʷ ʤʝʥʰʘ ʥʽʞ 0.05 dex. ɼʠʩʧʝʨʩʽʷ ʟʥʘʯʝʥʴ ʚʤʽʩʪʫ ʢʠʩʥʶ ʥʘʚʢʦʣʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʚʤʽʩʪʫ ʢʠʩʥʶ ʤʘʻ ʧʦʨʽʚʥʷʥʫ ʚʝʣʠʯʠʥʫ, ʙʣʠʟʴʢʦ 0.05 dex. ɿʥʘʯʥʘ (ʤʦʞʣʠʚʦ, 

ʜʦʤʽʥʫʶʯʘ) ʯʘʩʪʠʥʘ ʘʩʠʤʝʪʨʽʾ ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʛʘʣʘʢʪʠʢ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʫ, ʥʘʭʠʣ ʽ ʧʦʟʠʮʽʡʥʠʡ ʢʫʪ ʚʝʣʠʢʦʾ ʦʩʽ) ʛʘʣʘʢʪʠʢ 

ʪʘʢʦʞ ʙʫʣʠ ʦʮʽʥʝʥʽ ʟ ʘʥʘʣʽʟʫ ʢʘʨʪ ʚʤʽʩʪʫ ʢʠʩʥʶ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʢʘʨʪ  ̔ʢʘʨʪ ʚʤʽʩʪʫ ʢʠʩʥʶ, ʻ ʜʦʩʪʘʪʥʴʦ ʙʣʠʟʴʢʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʛʘʣʘʢʪʠʢ, ʘʣʝ 

ʨʦʟʙʽʞʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʛʘʣʘʢʪʠʢ ʟ ʧʣʦʩʢʠʤ ʨʘʜʽʘʣʴʥʠʤ ʛʨʘʜʽʻʥʪʦʤ ʚʤʽʩʪʫ ʢʠʩʥʶ 

(ɯ.ɸ. ɿʽʥʯʝʥʢʦ, ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʃ.ʉ.ʇ̔ ʣʶʛʽʥ; ʧʫʙʣʽʢʘʮʽʷ: Zinchenko I.A., Pilyugin L.S., Grebel 

E.K., Sanchez S.F., Vilchez J.M., 2016, Monthly Notices of the Royal Astr. Society, v. 462, 2715ï2733). 

 

  10. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʤʦʜʘʣʴʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʣʴʦʨʫ ʙʣʠʟʴʢʦ 360 ʪʠʩʷʯ ʛʘʣʘʢʪʠʢ 

ʥʦʚʦʾ ʚʠʙʽʨʢʠ SDSS DR9 ʥʘ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ z<0.1 ʟ ʘʙʩʦʣʶʪʥʦʶ ʟʦʨʷʥʦʶ ʚʝʣʠʯʠʥʦʶ -24<M r<-

13. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʣʴʦʨʫ ʽ ʦʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ 

ʟʚʦʨʦʪʥʽʡ ʽʥʜʝʢʩ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʘʙʩʦʣʶʪʥʘ ʟʦʨʷʥʘ ʚʝʣʠʯʠʥʘ, ʨʘʜʽʫʩ ʜʝ ɺʦʢʫʣʝʨʘ ʘʙʦ ʤʘʩʰʪʘʙʥʠʡ 

ʨʘʜʽʫʩ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʘʣʘʢʪʠʢ ʥʘ ʪʨʠ ʢʣʘʩʠ: 1) ʨʘʥʥʽ 

ʪʠʧʠ ï ʝʣʽʧʪʠʯʥʽ ʡ ʣʽʥʟʦʚʠʜʥʽ E-S0, 2) ʩʧʽʨʘʣʴʥʽ Sa-Scd, 3) ʩʧʽʨʘʣʴʥʽ Sd-Sdm ʪʘ ʽʨʨʝʛʫʣʷʨʥʽ ʛʘʣʘʢʪʠʢʠ 

Im/BCG. ʎʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʠʧ ʛʘʣʘʢʪʠʢ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 3D-ʤʝʪʦʜʫ ʤʦʟʘʾʢʠ ɺʦʨʦʥʦʛʦ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʦʪʦʯʝʥʥʷ ʛʘʣʘʢʪʠʢ ʚʠʙʽʨʢʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʯʠʤ ʚʠʱʘ ʱʽʣʴʥʽʩʪʴ ʦʪʦʯʝʥʥʷ 

ʛʘʣʘʢʪʠʢʠ, ʪʠʤ ʽʤʦʚʽʨʥʽʰʝ, ʱʦ ʚʦʥʘ ʤʘʻ ʨʘʥʥʽʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʠʧ. ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʣʴʦʨʫ 

ʜʣʷ ʙʣʠʟʴʢʠʭ ʧʘʨ ʛʘʣʘʢʪʠʢ ʥʘ 0.02<z<0.06, ʫ ʪ.ʯ., ʜʝ ʦʜʥʠʤ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʝʣʽʧʪʠʯʥʘ, ʧʦʢʘʟʘʣʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʩʝʢʫʣʷʨʥʦʾ ʝʚʦʣʶʮʽʾ ʛʘʣʘʢʪʠʢ ʽ ʧʨʦ ʪʝ, ʱʦ ʽʩʥʫʚʘʥʥʷ 

ʝʬʝʢʪʫ ʍʦʣʤʙʝʨʛʘ ʚʪʨʘʪʠʣʦ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ (ɼ.ɺ. ɼʦʙʨʠʯʝʚʘ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ɸ.ɸ.ɽʣʠʾʚ; ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʞʫʨʥʘʣʘʭ çAstrophysicsè ʪʘ çOdessa Astron. Publicationsè). 

 

11. ɺʠʢʦʥʘʥʦ ʧʦʙʫʜʦʚʫ ʥʦʚʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʙʣʘʩʪʝʡ 

ʽʦʥʽʟʦʚʘʥʦʛʦ ʚʦʜʥʶ HII. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʩʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ 

ʦʙʣʘʩʪʷʭ HII ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʴʦʭ ʩʠʣʴʥʠʭ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ R2 = [OII] 3727, R3 = [ʆIII] 5007, N2 = 

[NII]  6584 (ʢʘʣʽʙʨʫʚʘʥʥʷ R) ʘʙʦ S2 = [SII] 6717, 6731, R3 ʽ N2 (ʢʘʣʽʙʨʫʚʘʥʥʷ S).  ʗʢ ʢʘʣʽʙʨʫʚʘʣʴʥ ̔

ʜʘʥ̔, ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʙʽʨʢʫ 313 ʦʙʣʘʩʪʝʡ HII, ʢʦʪʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʉ-ʤʝʪʦʜʽ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ 

R-ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʟʦʪʫ. ɺʠ̫ ʚʣʝʥʦ, ʱʦ ʚʤʽʩʪʠ ʢʠʩʥʶ ʡ ʘʟʦʪʫ ʫ ʚʠʩʦʢʦʤʝʪʘʣʽʯʥʠʭ 

ʦʙʣʘʩʪʷʭ HII ʤʦʞʥʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʜʚʦʭ ʩʠʣʴʥʠʭ ʣʽʥʽʡ R2 ʽ N2 
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(ʘʙʦ S2 ʽ N2 ʜʣʷ ʢʠʩʥʶ). ʅʘʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʜʚʦʚʠʤʽʨʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɯʩʥʫʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʤʽʩʪʠ ʢʠʩʥʶ ʡ 

ʘʟʦʪʫ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʘʣʽʙʨʫʚʘʥʴ, ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʚʤʽʩʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ Te-ʤʝʪʦʜʫ ʟ ʪʦʯʥʽʩʪʶ ʚ ʤʝʞʘʭ 0.1 dex ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʤʝʪʘʣʽʯʥʦʩʪʝʡ. ʍʦʯʘ 

ʧʦʙʫʜʦʚʘʥʦ ʨʽʟʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʤʝʪʘʣʽʯʥʦʩʪʝʡ, ʣʽʥʽʶ ʧʦʜʽʣʫ ʤʽʞ ʥʠʤʠ 

ʤʦʞʥʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʣʽʥʽʾ N2. ʂʨʽʤ ʪʦʛʦ, ʜʽʘʧʘʟʦʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦ- ʽ 

ʥʠʟʴʢʦʤʝʪʘʣʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʪʦʙʪʦ ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ ʟʥʠʢʘʻ. ʇʦ-ʜʨʫʛʝ, ʦʮʽʥʢʠ 

ʚʤʽʩʪʫ ʢʠʩʥʶ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʘʣʽʙʨʫʚʘʥʴ, ʯʫʜʦʚʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʦʜʥʘ ʟ 

ʦʜʥʦ .ʁ ʅʘʩʧʨʘʚʜʽ, ʚʤʽʩʪʠ ʢʠʩʥʶ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ R- ʪʘ S-ʢʘʣʽʙʨʫʚʘʥʴ, ʫʟʛʦʜʞʫʶʪʴʩʷ ʚ ʤʝʞʘʭ 

~0.05 dex ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʧʦʥʘʜ ʪʨʴʦʭ ʪʠʩʷʯ ʩʧʝʢʪʨʽʚ ʦʙʣʘʩʪʝʡ HII (ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ʃ.ʉ. ʇʽʣʶʛʽʥ; ʧʫʙʣʽʢʘʮʽʷ: Pilyugin L. S., Grebel E. K., 2016, Monthly Notices of the Royal Astronomical 

Society, v.457, pp. 3678ï3692). 

 

12. ʆʜʝʨʞʘʥʦ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʜʠʩʧʝʨʩʽʾ ʣʽʚʦʧʦʣʷʨʠʟʦʚʘʥʠʭ ʭʚʠʣʴ ʧʨʠ ʧʦʚʟʜʦʚʞʥʴʦʤʫ 

ʧʦhʠʨʝʥʥʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ ʫ ʟʘʤʘʛʥʽʯʝʥʽʡ ʤʘʢʩʚʝʣʽʚʩʴʢʽʡ ʧʣʘʟʤʽ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʧʫʯʢʽʚ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʙʫʨʝʥʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʫ ʢʦʩʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ (ʖ.ɺ. ʂʠʟʴʶʨʦʚ, ʇ.ʇ.ʄʘʣʦʚʽʯʢʦ; ʧʫʙʣʽʢʘʮʽʷ: Malovichko P.P. Excitation of 

alfven turbulence in the solar wind ahead of the Earth bow shock by beams of high-velocity protons. 

Kinematics and Physics of Celestial Bodies, 2016, Vol. 32, No. 3, pp. 86ï99). 

13. ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʧʨʷʤʝ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʽʪʢʥʝʥʴ ʛʘʣʘʢʪʠʢ ʟ ʥʘʜʤʘʩʠʚʥʠʤʠ ʯʦʨʥʠʤʠ 

ʜʽʨʘʤʠ ʟʘ ʢʦʩʤʦʣʦʛʽʯʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʅʦʚʠʡ ʛʽʙʨʠʜʥʠʡ ʢʦʤʧôʶʪʝʨʥʠʡ ʢʦʜ (ʥʘʧʠʩʘʥʠʡ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʜʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ) ʜʘʚ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʣʷʪʠʚʽʩʪʩʴʢʠʭ ʧʦʧʨʘʚʦʢ ʥʘ ʟʣʠʪʪʷ ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ (ʇ.ʇ. ɹʝʨʮʠʢ;  ʧʫʙʣʽʢʘʮʽʷ: Khan F.M., 

Fiacconi D., Mayer L., Berczik P., Just A Swift Coalescence of Supermassive Black Holes in Cosmological 

Mergers of Massive Galaxies. The Astrophysical Journal, Volume 828, Issue 2, article id. 73, 8 pp., 2016). 

14. ɿʘ ʧʨʦʛʨʘʤʦʶ çʌʆʅè ʫ ʨʘʤʢʘʭ ʨʦʙʽʪ ʟ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʨʝʩʫʨʩʽʚ 

ʆʙôʻʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʦ 

ʢʘʪʘʣʦʛ ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ  Ŭ,ŭ ʪʘ B-ʚʝʣʠʯʠʥ ʟʽʨ ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ ʥʝʙʘ. ʆʙʨʦʙʣʝʥʦ 2260 

ʧʣʘʪʽʚʦʢ. ʂʘʪʘʣʦʛ ʦʭʦʧʣʶʻ ʜʘʥʽ ʜʣʷ  19,5 ʤʣʥ. ʟʽʨ ʽ ʛʘʣʘʢʪʠʢ ʜʦ B Ò 16.5
m
 ʥʘ ʝʧʦʭʫ 1988.1 ʨ. 

ʂʦʦʨʜʠʥʘʪʠ ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ ʦʪʨʠʤʘʥʦ ʚ ʩʠʩʪʝʤʽ ʢʘʪʘʣʦʛʫ Tycho-2, B-ʚʝʣʠʯʠʥʠ ʧʦʜʘʥʦ ʚ ʩʠʩʪʝʤʽ 
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ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ɺʥʫʪʨʽʰʥʷ ʪʦʯʥʽʩʪʴ ʢʘʪʘʣʦʛʫ ʜʣʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ ʩʪʘʥʦʚʠʪʴ ůŬŭ = Ñ0.23" ʪʘ 

ůB = Ñ0.14
m 
(ʜʣʷ ʟʽʨ ʚ ʽʥʪʝʨʚʘʣʽ  B=7

m 
ī14

m
 ʧʦʭʠʙʢʠ ʜʦʨʽʚʥʶʶʪʴ ůŬŭ = Ñ0.10" ʪʘ  ůB = Ñ0.07

m
). 

ʋʟʛʦʜʞʝʥʥʽʩʪʴ ʦʙʯʠʩʣʝʥʠʭ ʢʦʦʨʜʠʥʘʪ ʟ ʦʧʦʨʥʦʶ ʩʠʩʪʝʤʦʶ  ʩʪʘʥʦʚʠʪʴ 
 

 ůŬŭ = Ñ0.06", ʘ ʟ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʟʦʨʷʥʠʤʠ B-ʚʝʣʠʯʠʥʘʤʠ ī  ůB=Ñ0.15
m
. ʇʦʭʠʙʢʠ ʚʽʜʥʦʩʥʦ ʢʘʪʘʣʦʛʫ UCAC-4 

ʩʪʘʥʦʚʣʷʪʴ ůŬŭ =  Ñ0.30" (ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ʂ. ʇʘʢʫʣʷʢ, ɺ.ɺ. ɻʦʣʦʚʥʷ, ɻ.ʆ.ɯʚʘʥʦʚ, ɸ.ɯ. ʗʮʝʥʢʦ, ʉ.ɺ. 

ʐʘʪʦʭʽʥʘ, ʆ.ʄ. ɰʞʘʢʝʚʠʯ; ʧʫʙʣʽʢʘʮʽʾ: 1) ɸʥʜʨʫʢ ɺ.ʄ., ʇʘʢʫʣʷʢ ʃ.ʂ., ɻʦʣʦʚʥʷ ɺ.ɺ., ʀʚʘʥʦʚ ɻ.ɸ., 

ʗʮʝʥʢʦ ɸ.ʀ., ʐʘʪʦʭʠʥʘ ʉ.ɺ., ʀʞʘʢʝʚʠʯ ɽ.ʄ. ʂʘʪʘʣʦʛ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ɺ-ʚʝʣʠʯʠʥ ʟʚʝʟʜ 

ʧʨʦʛʨʘʤʤʳ ʌʆʅ // ʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʥʝʙʝʩʥʳʭ ʪʝʣ. 2016. 32. ˉ 5. ʩ. 75ī80; 2) ɸʥʜʨʫʢ ɺ.ʅ., 

ɻʦʣʦʚʥʷ ɺ.ɺ., ʀʚʘʥʦʚ ɻ.ɸ., ʀʞʘʢʝʚʠʯ ɽ.ʄ., ʇʘʢʫʣʷʢ ʃ.ʂ., ʇʨʦʮʶʢ ʖ.ʀ., ʐʘʪʦʭʠʥʘ ʉ.ɺ.  ʂʘʪʘʣʦʛ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ɺ-ʚʝʣʠʯʠʥ ʟʚʝʟʜ ʦʢʦʣʦʧʦʣʶʩʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʌʆʅ // 

ʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʥʝʙʝʩʥʳʭ ʪʝʣ. 2016. 32. ˉ2. ʩ. 56ī69). 

 

15. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʦʮʠʬʨʦʚʘʥʠʭ ʘʩʪʨʦʧʣʘʪʽʚʦʢ ʆʙôʻʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ 

ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ, ʱʦ ʤʽʩʪʷʪʴ  ʬʦʪʦʛʨʘʬʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʉʘʪʫʨʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʪʝʣʝʩʢʦʧʽʚ ʫʧʨʦʜʦʚʞ 1961ī1990 ʨʨ. ʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ, ʦʪʨʠʤʘʥʦ ʢʘʪʘʣʦʛ  

1385 ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʛʦʣʦʚʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʉʘʪʫʨʥʘ (S2īS9) ʚ ʩʠʩʪʝʤʽ ʢʘʪʘʣʦʛʫ Tycho2. 

ʈʝʜʫʢʮʽʶ ʚʠʢʦʥʘʥʦ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʫ ʧʨʦʛʨʘʤ, ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʥʘʣʘʛʦʜʞʝʥʽ ʚ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ LINUX-MIDAS-ROMAFOT. ɺʥʫʪʨʽʰʥʷ ʪʦʯʥʽʩʪʴ ʨʝʜʫʢʮʽʾ ʣʝʞʠʪʴ ʫ 

ʤʝʞʘʭ Ñ0.09 ī Ñ0.23 arcsec ʜʣʷ ʦʙʦʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʘ ʚ ʤʝʞʘʭ Ñ0.27 ī Ñ 0.37 mag ʜʣʷ ʬʦʪʦʛʨʘʬʽʯʥʦʾ 

ʟʦʨʷʥʦʾ ʚʝʣʠʯʠʥʠ ʚ ʩʠʩʪʝʤʽ ʢʘʪʘʣʦʛʫ Tycho2. ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʧʦʣʦʞʝʥʴ ʩʫʧʫʪʥʠʢʽʚ 

ʟ ʾʭ ʝʬʝʤʝʨʠʜʥʠʤʠ ʜʘʥʠʤʠ ʽʥʩʪʠʪʫʪʫ IMCCE ʚ ʨʝʞʠʤʽ on-line  (ʪʝʦʨʽʾ DE405+TASS1,7); ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʩʫʧʫʪʥʠʢʽʚ ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʽ ʢʦʦʨʜʠʥʘʪ çʩʫʧʫʪʥʠʢ ʤʽʥʫʩ ʩʫʧʫʪʥʠʢè ʫ ʟʽʩʪʘʚʣʝʥʥʽ ʟ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʜʘʥʠʤʠ (ʆ.ʄ.ɰʞʘʢʝʚʠʯ, ɺ.ʄ. ɸʥʜʨʫʢ ʽ ʃ.ʂ. ʇʘʢʫʣʷʢ; ʩʪʘʪʪʶ ʧʨʠʡʥʷʪʦ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ 

ʚ ʞʫʨʥʘʣ çʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʥʝʙʝʩʥʳʭ ʪʝʣè). 
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ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʜʦʙʫʪʽ ʚ ʨʘʤʢʘʭ ʪʝʤ, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ 2016 ʨ.: 

 

ʇʈʆɻʈɸʄʅʆ-ʎɯʃʔʆɺɸ ʊɸ ʂʆʅʂʋʈʉʅɸ ʊɽʄɸʊʀʂɸ ʅɸʅ ʋʂʈɸɰʅʀ 

 

 

çɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʥʘ ʚʝʣʠʢʠʭ     

                                      ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ (z ü1)è   

                   (ʪʝʤʘ ɯɯ-74-15 (364 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U00373) 
 

ɿʘ ʘʨʭʽʚʥʠʤʠ ʜʘʥʠʤʠ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʦʙʩʝʨʚʘʪʦʨʽʡ çʏʘʥʜʨʘè ʽ çʍʄʄ-ʅʔʖʊʆʅè ʚʽʜʽʙʨʘʥʦ  

30 ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʟ ʯʝʨʚʦʥʠʤ ʟʤʽʱʝʥʥʷʤ z>1. ʇʨʠ ʚʠʙʦʨʽ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʙʨʘʣʠʩʷ ʜʦ ʫʚʘʛʠ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʦʟʥʘʢ ʟʣʠʪʪʷ ʯʠ ʥʝʧʨʘʚʠʣʴʥʽʩʪʴ ʬʦʨʤʠ ʩʢʫʧʯʝʥʥʷ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʫʤʦʚ ʛʽʜʨʦʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʩʬʝʨʠʯʥʦʾ ʩʠʤʝʪʨʽʾ.  ʅʝ ʙʨʘʣʠʩʴ ʜʦ ʫʚʘʛʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʠʭ ʩʢʫʧʯʝʥʴ, ʜʝ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ ʙʫʚ ʟʘʥʘʜʪʦ ʤʘʣʠʤ (< 10000 ʩ). ɿʘ ʦʩʥʦʚʥʽ 

ʜʦʩʣʽʜʞʫʚʘʣʴʥ ̔ʧʘʨʘʤʝʪʨʠ ʚʠʙʨʘʥʦ ʩʚʽʪʥʽʩʪʴ, ʤʘʩʫ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʨʽʦʥʥʦʾ ʪʘ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ), 

ʪʝʤʧʝʨʘʪʫʨʫ ʡ ʝʚʦʣʶʮʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ. 

ʋ 2016 ʨ. ʫʚʘʛʘ ʙʫʣʘ ʧʨʠʚʝʨʥʫʪʘ ʜʦ ʩʢʫʧʯʝʥʥʷ ʛʘʣʘʢʪʠʢ JKCS 041, ʷʢʝ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʯʝʨʚʦʥʝ ʟʤʽʱʝʥʥʷ 1,8 (ʮʝ ʯʝʨʚʦʥʝ ʟʤʽʱʝʥʥʷ ʻ ʦʜʥʠʤ ʟ̔ ʥʘʡʙʽʣʴʰʠʭ ʟ ʫʩʽʭ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ). ɼʣʷ ʫʩʽʻʾ ʚʠʙʽʨʢʠ ʧʨʦʚʝʜʝʥʦ ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʪʘ ʦʪʨʠʤʘʥʦ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʩʢʫʧʯʝʥʴ: ʪʝʤʧʝʨʘʪʫʨʫ, ʤʝʪʘʣʽʯʥʽʩʪʴ  ̔ʩʚʽʪʥʽʩʪʴ. ʇʦʙʫʜʦʚʘʥʦ ʧʨʦʬʽʣʽ ʩʚʽʪʥʦʩʪʽ, ʛʫʩʪʠʥʠ ʪʘ 

ʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʬʽʣ ʁʛʫʩʪʠʥʠ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ ʅʘʚʘʨʨʦīʌʨʝʥʢʘīʋʘʡʪʘ (ʖ.ɺ. ɹʘʙʠʢ).  

   

çʄʝʪʦʜʠʢʘ ʽ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʝʨʦʟʦʣʶ ʪʘ 

ʚʘʣʽʜʘʮ̔ ʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʝʨʦʟʦʣʶ ʪʘ ʦʟʦʥʫ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ï ʧʨʦʝʢʪ 

ʥʘʟʝʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ çɸʝʨʦʟʦʣʴ-UA (NAS)è. 

 ɽʪʘʧ 4. "ʄʝʪʦʜʠʯʥʝ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɸʝʨʦʟʦʣʴ-UA")è   

  (ʪʝʤʘ ɯɯ-77-16 (369 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U006243) 
 

ɿʛʽʜʥʦ ʟ ʊʝʭʥʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʛʦʚʦʨʫ ʙʫʣʦ ʧʨʦʜʦʚʞʝʥʦ ʨʦʙʦʪʠ ʟ ̔ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʥʘʫʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʢʣʘʜʽ ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ ʪʘ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʤʽʜʞʝʨʘ-ʧʦʣʷʨʠʤʝʪʨʘ ʄʉɯʇ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟ ʙʦʨʪʫ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʘ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ  ̔ ʭʤʘʨʥʠʭ ʫʪʚʦʨʝʥʴ ʚ 

ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ʟʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʩʽʷʥʦʛʦ 

ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʦʙʢʫ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʇʣʘʥʫ-ʛʨʘʬʽʢʫ ʢʦʩʤʽʯʥʦʛʦ 
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ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢʠʡ ʚ ʮʽʣʦʤʫ ʙʫʚ ʦʙʛʦʚʦʨʝʥʠʡ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ ʦʨʙʽʪʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ.  

ʇʽʜʛʦʪʦʚʣʝʥʦ ʪʘ ʧʝʨʝʜʘʥʦ ʜʦ ʂɹ çʇʽʚʜʝʥʥʝè ʊʝʭʥʽʯʥʽ ʧʨʦʧʦʟʠʮʽʾ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʧʨʦʝʢʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʝʨʦʟʦʣʶ ɸʝʨʦʟʦʣʴ-UA 

ʥʘ ʧʣʘʪʬʦʨʤʽ YuzhSat. ʎʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʟʘʛʘʣʦʤ ʩʪʨʫʢʪʫʨʘ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʙʦʨʪʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʙʫʣʠ 

ʦʙʛʦʚʦʨʝʥʽ ʚ ʂɹ çʇʽʚʜʝʥʥʝè ʧʽʜ ʯʘʩ ʟʘʭʠʩʪʫ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʦʨʙʽʪʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ YuzhSat.  

ɺʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʴ  ̔ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦʾ ʢʦʥʪʨʦʣʴʥʦ-

ʧʝʨʝʚʽʨʦʯʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʧʪʠʯʥʦʾ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤ ʤʘʢʝʪʘ ʩʢʘʥʫʚʘʣʴʥʦʛʦ 

ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ. ɺʠʢʦʥʘʥʦ ʶʩʪʫʚʘʥʥʷ ʦʧʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʘʥʘʣʽʚ (ʢʘʤʝʨ  ̔ ʢʦʣʽʤʘʪʦʨʽʚ) 

ʦʧʪʠʢʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʙʣʦʢʫ ʉʢʘʥʇʦʣ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʧʨʠʩʪʨʦʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʪʠ ʧʦʣʦʞʝʥʥʷ ʩʤʫʛ ʧʨʦʧʫʩʢʘʥʥʷ ʪʘ ʽʥʰʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʩʭʝʤʫ ʧʦʣʷʨʠʤʝʪʨʠʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʉʢʘʥʇʦʣ. ɽʣʝʤʝʥʪʘʤʠ ʪʘʢʦʾ 

ʩʭʝʤʠ ʻ: (1) ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʧʨʠʩʪʨʦʶ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʯʽʪʢʦ 

ʾʾ ʬʽʢʩʫʚʘʪʠ ʥʘ ʩʪʝʥʜʽ; (2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʦʩʝʡ ʧʦʣʷʨʠʟʘʪʦʨʽʚ ʚʽʜʥʦʩʥʦ 

ʦʙʨʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʧʝʨʥʦʾ ʩʢʣʷʥʦʾ ʧʣʘʩʪʠʥʢʠ ʧʽʜ ʢʫʪʦʤ 

ɹʨʶʩʪʝʨʘ ʪʠʧʫ Suprasil 300 plate; (3) ʧʣʦʱʠʥʫ ʧʦʣʷʨʠʟʘʮʽʾ ʚʠʭʽʜʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʧʣʘʩʪʠʥʠ 

ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʟ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʇʦʙʫʜʦʚʘʥʦ ʩʧʨʦʱʝʥʫ ʤʦʜʝʣʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ ʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʢʦʥʩʪʘʥʪ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʧʦʣʷʨʠʟʘʮʽʾ ʉʢʘʥʇʦʣ. ʎʷ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʧʦʣʷʨʠʟʘʮʽʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʧʦʣʷʨʠʟʦʚʘʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʚʭʽʜʥʦʤʫ ʜʟʝʨʢʘʣʽ, ʥʘʧʨʠʢʣʘʜ, 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʠʥʦʚʦʛʦ ʜʝʧʦʣʷʨʠʟʘʪʦʨʘ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʜʝʧʦʣʷʨʠʟʫʻ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʽʥʪʝʛʨʫʶʯʦʾ ʩʬʝʨʠ. ʇʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ 

ʦʧʪʠʯʥʠʭ ʙʣʦʢʽʚ ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ, ʘ ʩʘʤʝ ʙʣʦʢʽʚ ʚʭʽʜʥʠʭ ʦʙô̒ ʢʪʠʚʽʚ  ̔ʢʦʣʽʤʘʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʦ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʧʦʣʷʨʠʟʘʮʽʶ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʮʠʤʠ ʙʣʦʢʘʤʠ ʚ ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ, ʽ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʾʾ ʢʦʤʧʝʥʩʘʮʽʾ.  

ʇʽʜʛʦʪʦʚʣʝʥʦ ʚʠʤʦʛʠ ʜʦ ʧʨʠʩʪʨʦʾʚ ʙʦʨʪʦʚʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʦ ʥʝʧʦʣʷʨʠʟʦʚʘʥʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ ʽ ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʚʠʭʽʜʥ̔ ʪʝʭʥʽʯʥ ̔ ʚʠʤʦʛʠ ʜʦ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʤʽʜʞʝʨʘ-ʧʦʣʷʨʠʤʝʪʨʘ ʄʉɯʇ, 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʪʠʯʥʠʭ ʩʭʝʤ ʢʘʥʘʣʽʚ ʽʤʽʜʞʝʨʘ ʪʘ ʧʨʦʨʦʙʣʝʥʦ ʚʘʨʽʘʥʪʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʢʦʤʧʦʥʦʚʢʠ ʄʉɯʇ: (1) ʜʣʷ ʤʘʢʝʪʥʦʛʦ çʣʽʥʽʡʥʦʛʦè ʚʘʨʽʘʥʪʫ, ʷʢʠʡ ʙʫʜʝ 

ʚʠʧʨʦʙʫʚʘʪʠʩʴ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʽ ʧʨʠ ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʪʘ (2) ʜʣʷ ʚʘʨʽʘʥʪʫ ʢʦʤʧʘʢʪʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʄʉɯʇ ʜʣʷ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʦʭ ʧʦʣʷʨʠʤʝʪʨʽʚ ʉʢʘʥʇʦʣ ʪʘ ʄʉɯʇ ʥʘ 
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ʦʨʙʽʪʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ çYuzhSatè (ɻ.ʇ. ʄʽʣʽʥʝʚʩʴʢʠʡ, ɸ.ʇ. ɹʦʚʯʘʣʶʢ, ɭ.ɺ. ʋʜʦʜʦʚ, ɯ.ɯ.ʉʠʥʷʚʩʴʢʠʡ, 

ʖ.ʉ. ɯʚʘʥʦʚ, ʄ.ɻ. ʉʦʩʦʥʢʽʥ). 

 

çʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙôʻʢʪʽʚ ʙʣʠʞʥʴʦʛʦ 
ʢʦʩʤʦʩʫ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʟʘʛʨʦʟʣʠʚʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ (ʧʨʦʝʢʪ ɽʉʄʆʂ- UA). ɽʪʘʧ 4. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʫʪʦʯʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʠʭ ʩʫʧʫʪʥʠʢʽʚè  
(II -78-16 (370 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U006440) 

 

ɿ ʤʝʪʦʶ ʦʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʫʪʦʯʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʨʙʽʪ ʢʦʩʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ, 

ʱʦ ʨʫʭʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʚʠʜʢʽʩʥʦʛʦ ʪʝʣʝʩʢʦʧʘ ʂʊ-50 ʅɼɯ 

çɸʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷè ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʪʝʣʝʩʢʦʧʘ ʩʠʩʪʝʤʠ Hamilton (1:2; F=716 mm; D=350 mm) ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ (ʆʙʩʝʨʚʘʪʦʨʽʷ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʃʽʩʥʠʢʘʭ) ʧʨʦʚʝʜʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 96 ʧʨʦʭʦʜʞʝʥʴ 

ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʠʭ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ɿʝʤʣʽ: 16908  86061A  EGS (AJISAI ʘʙʦ EGP); 22076  92052A  

TOPEX/POSEIDON; 26997  01055A  JASON-1; 27386  02009A  ENVISAT; 28230  04014A  Gravity 

Probe B; 28809  05031A  OICETS; 28931  06002A  ALOS; 31698  07026A  TERRA SAR-X; 37781  

11043A  HAIYANG 2A. ʇʨʦʚʝʜʝʥʦ ʨʦʙʦʪʠ ʟ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  OdesSat. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʫ ʬʦʨʤʘʪʽ CPF ʚʠʩʦʢʦʪʦʯʥʽ ʧʨʦʛʥʦʟʥʽ ʦʮʽʥʢʠ ʧʦʣʦʞʝʥʴ ʩʫʧʫʪʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʨʝʞʽ ʦʧʪʠʯʥʠʭ ʩʪʘʥʮʽʡ. ʆʪʨʠʤʘʥʽ ʧʨʦʛʥʦʟʥʽ ʦʮʽʥʢʠ (ʥʘ 10-ʜʝʥʥʠʡ ʧʝʨʽʦʜ) 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ  ʪʝʩʪʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ   ʩʫʧʫʪʥʠʢʘ Jason-1 ʥʘ ʣʘʟʝʨʥʦʤʫ ʜʘʣʝʢʦʤʽʨʽ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʫ ʚʠʛʣʷʜʽ ʚʽʜʝʦʟʘʧʠʩʫ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ.  

ʋ ʨʘʤʢʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ WEB-ʩʘʡʪʫ ʋʢʨʘʾʥʩʴʢʦ ʾʤʝʨʝʞ ̔ʦʧʪʠʯʥʠʭ ʩʪʘʥʮʽʡ ʧʦʪʝʥʮʽʡʥʦ 

ʟʘʛʨʦʟʣʠʚʠʭ ʢʦʩʤʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʚ ʦʙʩʝʨʚʘʪʦʨʽʾ ʫ ʃʽʩʥʠʢʘʭ ʧʨʦʚʝʜʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 675 ʢʦʩʤʽʯʥʠʭ 

ʦʙô̒ ʢʪʽʚ (ʉ.ɻ. ʂʨʘʚʯʫʢ, ʗ.ʆ.ʈʦʤʘʥʶʢ). 

 

ʉʪʚʦʨʝʥʥʷ ɸʩʪʨʦʢʦʩʤʽʯʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʙʘʛʘʪʦʭʚʠʣʴʦʚʦʾ ʘʩʪʨʦʬʽʟʠʢʠ 

                            (II -79-16  (371 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U006441) 

 
 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʅɼʈ ʫʧʨʦʜʦʚʞ ʧôʷʪʠ ʨʦʢʽʚ ʫ ʨʘʤʢʘʭ ʎʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʨʦʛʨʘʤʠ ʥʘʫʢʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜʛʦʪʦʚʣʝʥʦ ʟʚʽʪ ʟʘ 2012ī2016 ʨʨ. ʅɼʈ 

ʚʠʢʦʥʘʥʦ ʩʧʽʣʴʥʦ ʟ ɯʥʩʪʠʪʫʪʦʤ ʪʝʦʨʝʪʠʯʥʦʾ ʬʽʟʠʢʠ ʽʤ. ʄ.ʄ. ɹʦʛʦʣʶʙʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ.  

 ʋ ʯʘʩʪʠʥʽ ʚʠʢʦʥʘʚʮʽʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʟʘ 2016 ʨʽʢ: ʩʪʚʦʨʝʥʦ ʥʦʚʽ ʚʠʙʽʨʢʠ ʛʘʣʘʢʪʠʢ, ʱʦ 

ʫʚʽʡʰʣʠ ʜʦ ʋʢʨʘʾʥʩʴʢʦʛʦ ʘʩʪʨʦʢʦʩʤʽʯʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʤʽʩʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 
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ʟʘʜʘʯ ʙʘʛʘʪʦʭʚʠʣʴʦʚʦʾ ʘʩʪʨʦʬʽʟʠʢʠ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʙʽʨʦʢ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʚʘʟʘʨʽʚ ʪʘ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʾ ʚ ʤʽʞʛʘʣʘʢʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʃʘʡʤʘʥ-ʘʣʴʬʘ ʣʽʩʫ; ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʪʠʧʦʤ  ̔ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʴʦʨʫ ʛʘʣʘʢʪʠʢ 

ʥʘ ʤʘʣʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ; ʤʫʣʴʪʠʭʚʠʣʴʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ; ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ; ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʩʢʫʧʯʝʥʴ 

ʛʘʣʘʢʪʠʢ. ʅʦʚʽ ʩʪʚʦʨʝʥʽ ʚʠʙʽʨʢʠ ʧʦʟʘʛʘʣʘʢʪʠʯʥʠʭ ʦʙô̒ ʢʪʽʚ ɸʩʪʨʦʢʦʩʤʽʯʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʱʦ ʦʙôʻʜʥʫʻ ʙʘʟʠ ʜʘʥʠʭ ɺʽʨʪʫʘʣʴʥʦʾ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʽ ʛʘʤʘ-ʦʙʩʝʨʚʘʪʦʨʽʾ (VIRGO) (http://virgoua.org/) 

ʪʘ ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ (http://www.ukr-vo.org/), ʪʘʢʽ:   

1) ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʚʘʟʘʨʽʚ ʪʘ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʾ ʥʘ  

ʤ̔ ʞʛʘʣʘʢʪʠʯʥʠʭ ʤʘʩʰʪʘʙʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʃʘʡʤʘʥ-ʘʣʴʬʘ ʣʽʩʫ: 

 - ʚʠʙʽʨʢʘ 3535 ʢʚʘʟʘʨʽʚ ʟ SDSS DR7 ʽʟ ʯʝʨʚʦʥʠʤ ʟʤʽʱʝʥʥʷʤ 2.3<z<4.6 ʽ ʩʧʝʢʪʨʘʤʠ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ (ʚʠʩʦʢʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʩʠʛʥʘʣ-ʰʫʤ), ʥʘʷʚʥʠʤʠ ʚ ʮʴʦʤʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʥʝʙʘ;  

 - ʚʠʙʽʨʢʘ 33 ʢʚʘʟʘʨʽʚ ʽʟ z>2, ʱʦ ʤʘʶʪʴ ʩʧʝʢʪʨʠ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ ʧʫʙʣʽʯʥʦ 

ʜʦʩʪʫʧʥʽʡ ʙʘʟʽ ESO;  

 - ʚʠʙʽʨʢʘ ʟ 102643 ʢʚʘʟʘʨʽʚ ʟ SDSS DR9-10  (ʟ ʥʠʭ ð ʚʠʙʽʨʢʘ ñʜʣʷ ʢʦʤʧʦʟʠʪʽʚò ð 65976); 

ʽʥʰʽ ʦʙôʻʢʪʠ: 11192 ʢʚʘʟʘʨʠ ʟ ʰʠʨʦʢʠʤʠ (ʚʣʘʩʥʠʤʠ) ʣʽʥʽʷʤʠ ʧʦʛʣʠʥʘʥʥʷ (BAL); 6804 ʢʚʘʟʘʨʠ ʟ DLA-

ʩʠʩʪʝʤʘʤʠ; 1248 ʢʚʘʟʘʨʽʚ ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʚ ʣʽʥʽʾ LyŬ; 493 ʢʚʘʟʘʨʠ ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʚ ʣʽʥʽʾ Lyɓ;  20 

ñʥʦʨʤʘʣʴʥʠʭò ʛʘʣʘʢʪʠʢ ʘʙʦ ʛʘʣʘʢʪʠʢ ʽʟ ʟʦʨʝʫʪʚʦʨʝʥʥʷʤ; 617 ʢʚʘʟʘʨʽʚ ʟ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʠʤ 

ʯʝʨʚʦʥʠʤ ʟʤʽʱʝʥʥʷʤ; 1507 ʦʙô̒ ʢʪʽʚ, ʩʧʝʢʪʨʠ ʷʢʠʭ ʤʘʶʪʴ ʥʠʟʴʢʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ-ʰʫʤ (ʥʝʤʦʞʣʠʚʦ 

ʧʨʦʚʝʩʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ); 417 ʥʝʧʦʚʥʠʭ ʩʧʝʢʪʨʠ (ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʜʦʩʪʫʧʥʘ ʣʠʰʝ ʯʘʩʪʠʥʘ 

ʩʧʝʢʪʨʫ);  191 ʢʘʥʜʠʜʘʪ ʫ ʢʚʘʟʘʨʠ; 

2) ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʛʘʣʘʢʪʠʢ (ʫ ʪ.ʯ. ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ), ʥʘʩʘʤʧʝʨʝʜ, ʬʦʨʤʫʚʘʥʥʷ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ɺʩʝʩʚʽʪʽ ʪʘ ʚʧʣʠʚʫ ʦʪʦʯʝʥʥʷ ʥʘ ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ ʛʘʣʘʢʪʠʢ: 

 - ʚʠʙʽʨʢʘ 260 ʪʠʩʷʯ ʛʘʣʘʢʪʠʢ ʟ ʦʛʣʷʜʫ SDSS DR9 ʜʦ z<0.1.3;  

 - ʚʠʙʽʨʢʘ 1429 ʘʢʪʠʚʥʠʭ ʷʜʝʨ ʛʘʣʘʢʪʠʢ (ɸʗɻ) ɯ ʪʠʧʫ, 123 ɸʗɻ ɯɯ ʪʠʧʫ, 10 BLRG ʟ SDSS DR7 

ʽʟ 0.1<z<1.1 ʚ ʧʦʣʽ ʦʛʣʷʜʫ WiggleZ;  

 - ʚʠʙʽʨʢʘ 62 ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ ʜʦ z<0.05 ʥʘ ʦʩʥʦʚʽ ʢʘʪʘʣʦʛʫ 2MIG;  

- ʚʠʙʽʨʢʘ 95 ʘʢʪʠʚʥʠʭ ʷʜʝʨ ʛʘʣʘʢʪʠʢ ʟʘ ʜʘʥʠʤʠ ʩʫʧʫʪʥʠʢʽʚ XMM -Newton ʪʘ  

INTEGRAL/IBIS; 

- ʚʠʙʽʨʢʘ 34 ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ ʟʘ ʜʘʥʠʤʠ ʩʫʧʫʪʥʠʢʽʚ Chandra, Suzaku, 

XMM -Newton, Swift, INTEGRAL, NuStar 

http://virgoua.org/
http://www.ukr-vo.org/
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      3) ʱʦʙ ʦʮʽʥʠʪʠ ʚʤʽʩʪ ʚʠʜʠʤʦʾ ʽ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ ʚ ʩʢʫʧʯʝʥʥʷʭ ʛʘʣʘʢʪʠʢ  ̔  ʧʝʨʝʚʽʨʠʪʠ ʢʦʩʤʦʣʦʛʽʯʥ ̔

ʧʘʨʘʤʝʪʨʠ ʡ ʝʚʦʣʶʮʽ ʁʤʘʪʝʨʽʾ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʢʫ ɺʩʝʩʚʽʪʫ, ʩʪʚʦʨʝʥʦ ʚʠʙʽʨʢʫ 125 ʍ-ʩʢʫʧʯʝʥʴ 

ʛʘʣʘʢʪʠʢ ʟʘ ʜʘʥʠʤʠ ʂɸ Chandra ʜʦ z<2 (ɯ.ɹ.ɺʘʚʠʣʦʚʘ, ɸ.ɸ.ɽʣʠʚʾ, ʖ.ɺ.ɹʘʙʠʢ, ɸ.ɸ.ɺʘʩʠʣʝʥʢʦ, 

ɼ.ɺ.ɼʦʙʨʠʯʝʚʘ, ʆ.ʆ.ʊʦʨʙʘʥʶʢ). 

çɿʘʩʪʦʩʫʚʘʥʥʷ ʛʨʽʜ-ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʘʩʪʨʦʬʽʟʠʯʥʠʭ ʪʨʫʜʦʤʽʩʪʢʠʭ ʟʘʜʘʯ ʪʘ 

ʨʦʟʙʫʜʦʚʘ ʛʨʽʜ-ʢʣʘʩʪʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠè                                                           
(II -80-16 (372 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U007009) 

 

ɺʠʢʦʥʘʥʦ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʩʧʝʢʪʨʽʚ 650 ʛʘʣʘʢʪʠʢ ʥʦʚʦʛʦ ʜʘʪʘ-ʨʝʣʽʟʫ ʧʘʥʦʨʘʤʥʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʛʣʷʜʫ CALIFA DR3 (Calar Alto Legacy Integral Field Area). ʆʙʨʦʙʢʫ ʟʜʽʡʩʥʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ 2015 ʨ. ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ELF3D ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʝʤʽʩʽʡʥʠʭ 

ʣʽʥʽʡ ʪʘ ʘʜʘʧʪʦʚʘʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʨʽʜ-ʩʝʨʝʜʦʚʠʱʽ ʋʅɻ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ STARLIGHT. 

ʆʙʯʠʩʣʝʥʥʷ ʫ ʛʨʽʜ-ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʛʨʽʜ-ʩʘʡʪʘʭ nordug.bitp.kiev.ua, grid.isma.kharkov.ua, 

uagrid.org.ua ʪʘ golowood.mao.kiev.ua, ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʽʟ ʚʠʟʥʘʯʝʥʥ ̫ ʧʘʨʘʤʝʪʨʽʚ 

ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ ʫ 2016 ʨ. ʩʪʘʥʦʚʠʚ 7957 CPU-ʜʥʽʚ. ɿʜʦʙʫʪʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʨʘʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʯʦʪʠʨʴʦʭ ʧʫʙʣʽʢʘʮʽʡ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʮʷʤʠ ʟ̔ ʅʽʤʝʯʯʠʥʠ, ɯʩʧʘʥʽʾ, ɹʨʘʟʠʣʽʾ ʪʘ ɸʨʛʝʥʪʠʥʠ. 

ʅʘ ʦʩʥʦʚʽ ʦʙʯʠʩʣʝʥʠʭ ʫ ʛʨʽʜ-ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ ʜʦʩʣʽʜʞʝʥʦ ʛʣʦʙʘʣʴʥʫ 

ʘʟʠʤʫʪʘʣʴʥʫ ʘʩʠʤʝʪʨʽʶ ʚʤʽʩʪʫ ʢʠʩʥʶ ʫ ʜʠʩʢʘʭ ʛʘʣʘʢʪʠʢ ʟ ʦʛʣʷʜʫ CALIFA. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝ ʽʩʥʫʻ 

ʟʥʘʯʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʘʟʠʤʫʪʘʣʴʥʦʾ ʘʩʠʤʝʪʨʽʾ ʜʣʷ ʥʘʰʦʾ ʚʠʙʽʨʢʠ ʛʘʣʘʢʪʠʢ, ʪʦʙʪʦ ʘʩʠʤʝʪʨʽʷ ʤʘʣʘ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʝʥʰʘ ʥʽʞ 0.05 dex. ɼʠʩʧʝʨʩʽʷ ʟʥʘʯʝʥʴ ʚʤʽʩʪʽʚ ʢʠʩʥʶ ʥʘʚʢʦʣʦ ʨʘʜʽʘʣʴʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʚʤʽʩʪʫ 

ʢʠʩʥʶ ʤʘʻ ʧʦʨʽʚʥʷʥʫ ʚʝʣʠʯʠʥʫ, ʙʣʠʟʴʢʦ 0.05 dex. ɿʥʘʯʥʘ (ʤʦʞʣʠʚʦ, ʜʦʤʽʥʫʶʯʘ) ʯʘʩʪʠʥʘ ʘʩʠʤʝʪʨʽʾ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʘʣʘʢʪʠʢ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

(ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʘ, ʥʘʭʠʣ ʽ ʧʦʟʠʮʽʡʥʠʡ ʢʫʪ ʚʝʣʠʢʦʾ ʦʩʽ) ʛʘʣʘʢʪʠʢ ʪʘʢʦʞ ʙʫʣʠ ʦʮʽʥʝʥʽ ʟ ʘʥʘʣʽʟʫ ʢʘʨʪ 

ʚʤʽʩʪʫ ʢʠʩʥʶ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʢʘʨʪ  ̔ʢʘʨʪ ʚʤʽʩʪʫ 

ʢʠʩʥʶ, ʻ ʜʦʩʪʘʪʥʴʦ ʙʣʠʟʴʢʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʛʘʣʘʢʪʠʢ, ʘʣʝ ʨʦʟʙʽʞʥʽʩʪʴ ʟʨʦʩʪʘʻ ʜʣʷ ʜʝʢʽʣʴʢʦʭ 

ʛʘʣʘʢʪʠʢ ʟ ʧʣʦʩʢʠʤ ʨʘʜʽʘʣʴʥʠʤ ʛʨʘʜʽʻʥʪʦʤ ʚʤʽʩʪʫ ʢʠʩʥʶ. 

ʆʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪ ʟ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ȿCDM ʢʦʩʤʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʠʡ ʚʢʣʶʯʘʻ 

ʝʪʘʧ  ʦʨʙʽʪʘʣʴʥʦʛʦ ʟʙʣʠʞʝʥʥʷ ʧʦʜʚʽʡʥʦʾ ʥʘʜʤʘʩʠʚʥʦʾ ʯʦʨʥʦʾ ʜʽʨʠ  ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ ʜʚʦʭ ʪʠʧʦʚʠʭ 

ʤʘʩʠʚʥʠʭ ʛʘʣʘʢʪʠʢ ʧʨʠ ʯʝʨʚʦʥʦʤʫ ʟʤʽʱʝʥʥʽ z~3, ʘʞ ʜʦ ʬʽʥʘʣʴʥʦʛʦ ʟʣʠʪʪʷ, ʟʫʤʦʚʣʝʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʭʚʠʣʴ. ɼʚ̔ ʥʘʜʤʘʩʠʚʥʽ ʯʦʨʥʽ ʜʽʨʠ ʟ ʤʘʩʘʤʠ ~ 10
8
 ʄsun ʰʚʠʜʢʦ 

ʦʩʽʜʘʶʪʴ ʚ ʷʜʨʽ ʟʘʣʠʰʢʫ ʟʣʠʪʪʷ. ɿʘʣʠʰʦʢ ʟʣʠʪʪʷ ʻ ʪʨʠʚʽʩʥʠʡ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʛʫʩʪʠʡ ʚʥʘʩʣʽʜʦʢ 

ʜʠʩʠʧʘʪʠʚʥʦʾ ʧʨʠʨʦʜʠ ʟʣʠʪʪʷ ʽ ʚʣʘʩʥʦʾ ʢʦʤʧʘʢʪʥʦʩʪʽ ʛʘʣʘʢʪʠʢ ʥʘ ʚʝʣʠʢʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ. ʊʘʢʽ 
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ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʜʫʞʝ ʝʬʝʢʪʠʚʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ 1/ʘ ʟ ʯʘʩʦʤ, ʜʝ ʘ ï ʚʝʣʠʢʘ ʧʽʚʚʽʩʴ. 

ɿʣʠʪʪʷ ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʯʘʩ ~ 10 ʤʣʥ. ʨʦʢʽʚ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʛʘʣʘʢʪʠʯʥʽ ʷʜʨʘ 

ʟʣʠʣʠʩʷ, ʱʦ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʤʝʥʰʝ ʛʘʙʙʣʽʚʩʴʢʦʛʦ ʯʘʩʫ. ʊʘʢʦʞ ʦʪʨʠʤʘʥʦ ʚʠʛʣʷʜ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʭʚʠʣʴ ʪʘ 

ʾʭ ʩʧʝʢʪʨʦʛʨʘʤʘ.  

ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟi ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʪʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʩʪʘʥʦʚʠʣʘ 20ï70%    (ʆ.ɸ. ɺʝʣʝʩʴ, ɯ.ɸ. ɿiʥʯʝʥʢʦ, ʄ.ʆ. ʉʦʙʦʣʝʥʢʦ, ɼ.ɼ. ɯʚʘʥʦʚ). 

 

çɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ  ʥʘʟʝʤʥʠʡ  ʢʦʤʧʣʝʢʩ  ʜʘʣʴʥʴʦʾ  ʦʧʪʠʯʥʦ-ʮʠʬʨʦʚʦʾ  ʨʦʟʚʽʜʢʠè 
(II -81-16 (373 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U006546) 

 

ʄʝʪʘ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʩʪʚʦʨʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʩʫʧʨʦʚʦʜʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʜʘʣʝʢʠʭ ʽ ʥʘʜʜʘʣʝʢʠʭ ʚʽʜʩʪʘʥʷʭ 

ʦʙô̒ ʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ: ʥʘʟʝʤʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ  ̔ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ; ʘ ʪʘʢʦʞ  ʥʠʟʴʢʦʰʚʠʜʢʽʩʥʠʭ ʧʦʚʽʪʨʷʥʠʭ ʮʽʣʝʡ, ʱʦ ʣʝʪʷʪʴ ʥʠʟʴʢʦ. 

ɺʠʢʦʥʘʥʦ ʝʪʘʧ 2016 ʨʦʢʫ: ʨʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʩʧʦʩʪʝʨʝʞʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʪʘ ʫʪʦʯʥʝʥʥʷ ʊɿ ʂʦʤʧʣʝʢʩʫ, ʧʨʠʜʙʘʥʥʷ  ʧʦʪʨʽʙʥʦʛʦ  ʫʩʪʘʪʢʫʚʘʥʥʷ  ʽ  ʧʨʠʣʘʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ  

ʜʦʩʣʽʜʥʦʛʦ  ʟʨʘʟʢʘ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʆ.ʆ. ʉʚʷʪʦʛʦʨʦʚ). 

 

çɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʤʽʩʪʫ ʽʦʥʦʩʬʝʨʠ ʧʨʠ ʩʧʽʣʴʥʦʤʫ  

ʚʠʢʦʨʠʩʪʘʥʥʽ  ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ  ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ  ʤʝʨʝʞʘʭ  ʧʝʨʤʘʥʝʥʪʥʠʭ  ɻʅʉʉ-ʩʪʘʥʮʽʡè                                         

(II -82-16 (374 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U004311) 

 
ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʽ ʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ GPS-ʩʧʦʩʪʝʨʝʞʝʥʴ ʘʚʪʦʥʦʤʥʠʤ PPP-

ʤʝʪʦʜʦʤ (ʈʈʈ ï Precise Point Positioning) ʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʝʨʤʘʥʝʥʪʥʠʭ ʩʪʘʥʮʽʡ. ʎʽ ʟʘʩʦʙʠ, 

ʟʦʢʨʝʤʘ, ʚʠʢʦʥʫʶʪʴ ʜʠʩʢʨʝʪʥʝ/ʮʽʣʦʯʠʩʝʣʴʥʝ ʨʦʟʨʽʟʥʝʥʥʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʬʘʟʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʜʦʚʠʭ ʪʘ ʬʘʟʦʚʠʭ ʪʘʢ ʟʚʘʥʠʭ ʙʝʟʽʦʥʦʩʬʝʨʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʫʪʦʯʥʝʥʥʷʤ ʧʦʪʦʯʥʠʭ ʟʝʥʽʪʥʠʭ ʪʨʦʧʦʩʬʝʨʥʠʭ ʟʘʪʨʠʤʦʢ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʦʧʦʤʽʞʥʘ ʪʦʯʥʘ ʝʬʝʤʝʨʠʜʥʦ-ʯʘʩʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʬʨʘʥʮʫʟʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ CNES, ʷʢʝ 

ʪʘʢʦʞ ʥʘʜʘʻ ʩʧʦʞʠʚʘʯʘʤ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʠʩʢʨʝʪʥʦʛʦ ʬʘʟʦʚʦʛʦ ʨʽʰʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʶ ï ʪʦʯʥʽ ʢʦʨʝʛʫʚʘʥʥʷ ʬʘʟʦʚʠʭ ʟʘʪʨʠʤʦʢ ʫ ʘʧʘʨʘʪʥʽʡ ʯʘʩʪʠʥʽ GPS-ʩʫʧʫʪʥʠʢʽʚ.  

ʇʨʦʪʝʩʪʦʚʘʥʦ ʘʣʛʦʨʠʪʤʽʯʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʇɽɺ ʽʦʥʦʩʬʝʨʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ 

ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ (ʈʈʈ) ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʚʦʯʘʩʪʦʪʥʠʭ GPS-



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
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ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʚʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʤʽʩʪʫ (ʇɽɺ) ʽʦʥʦʩʬʝʨʠ. ʅʘʡʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ) ʜʦʩʷʛʘʻʪʴʩʷ ʜʣʷ ʽʥʪʝʨʚʘʣʽʚ çʟʘʤʦʨʦʞʝʥʥʷè ʧʘʨʘʤʝʪʨʽʚ ʇɽɺ ʽʦʥʦʩʬʝʨʠ 30ï60 

ʭʚʠʣʠʥ, ʘ ʇɽɺ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʨʦʟʢʣʘʜʦʤ ʧʦ ʩʬʝʨʠʯʥʠʭ ʬʫʥʢʮʽʷʭ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʇɽɺ ʽʦʥʦʩʬʝʨʠ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʙʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ 10.01.2013 ʨ. ʪʘ 19.06.2013 ʨ.) ʧʨʠ ʩʧʽʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʧʝʨʤʘʥʝʥʪʥʠʭ ɻʅʉʉ-ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʠʣʦ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʮʽʥʶʚʘʥʠʭ 

(ʥʝʽʥʬʦʨʤʘʮʽʡʥʠʭ) ʧʘʨʘʤʝʪʨʽʚ ʙʝʟ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʦʩʷʛʪʠ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʇɽɺ ʽʦʥʦʩʬʝʨʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ~20% ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʙʫʜʫʚʘʣʘʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʽʣʴʢʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʅɼʈ 2013ï2014 ʨʨ.).  

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʜʽʣʝʥʥʷ, ʦʮʽʥʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɽɺ ʽʦʥʦʩʬʝʨʠ. 

ʆʮʽʥʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʽʘʮʽʡ ʇɽɺ ʜʣʷ çʚʠʩʦʢʠʭè ʩʫʧʫʪʥʠʢʽʚ ʟ ʢʫʪʘʤʠ 

ʤʽʩʮʷ ʧʦʥʘʜ 70 ʢʫʪ. ʛʨʘʜ. ɼʣʷ ʜʦʙʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ 10.01.2013 ʨ. ʪʘ 19.06.2013 ʨ. ʚʠʷʚʣʝʥʦ ʚʧʣʠʚ 

ʧʨʦʭʦʜʫ ʪʝʨʤʽʥʘʪʦʨʘ ʪʘ ʟʤʽʥʫ ̔ʥʜʝʢʩʫ ʛʝʦʤʘʛʥʽʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ Kp ʥʘ ʨʽʚʝʥʴ ʽʦʥʦʩʬʝʨʥʠʭ ʚʘʨʽʘʮʽʡ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʪʨʝʥʜʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʇɽɺ ʫ ʟʝʥʽʪʽ ʜʣʷ ʚʠʙʨʘʥʠʭ ɻʅʉʉ-ʩʪʘʥʮʽʡ 

ʤʝʨʝʞʽ ʜʦʟʚʦʣʠʣʦ ʧʽʜʪʚʝʨʜʠʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʷʚʣʷʪʠ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʇɽɺ ʫ 

ʧʝʨʝʭʦʜʘʭ çʥʽʯ-ʜʝʥʴè ʚʽʜ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʨʤʽʥʘʪʦʨʘ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʨʝʥʜʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʇɽɺ ʧʦʛʽʨʰʫʻʪʴʩʷ ʫ ʧʝʨʽʦʜʠ ʧʨʦʭʦʜʫ ʪʝʨʤʽʥʘʪʦʨʘ ʪʘ ʟʤʽʥʝʥʥʷ ʽʥʜʝʢʩʫ 

ʛʝʦʤʘʛʥʽʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï ʚʽʜʭʠʣʝʥʥʷ ʤʦʜʝʣʽ ʚʽʜ ʚʠʤʽʨʶʚʘʥʴ ʚ ʫʢʘʟʘʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʪʠ (ʆ.ʆ. ɾʘʣʽʣʦ, ʅ.ʆ. ɾʘʣʽʣʦ ʪʘ ʽʥ.). 

çʇʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ 
ʧʨʦʛʨʘʤ. ʈʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴè                                                                                                             

(II -83-16 (375 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U007843) 
 

ɿʛʽʜʥʦ ʟ ʊʝʭʥʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʛʦʚʦʨʫ ʙʫʣʦ ʧʨʦʜʦʚʞʝʥʦ ʨʦʙʦʪʠ ʟ ̔ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʥʘʫʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʢʣʘʜʽ ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ ʪʘ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʤʽʜʞʝʨʘ-ʧʦʣʷʨʠʤʝʪʨʘ ʄʉɯʇ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟ ʙʦʨʪʫ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʘ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ  ̔ ʭʤʘʨʥʠʭ ʫʪʚʦʨʝʥʴ ʚ 

ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ʟʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʩʽʷʥʦʛʦ 

ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ.  
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ʇʨʦʚʝʜʝʥʦ ʶʩʪʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʨʘʟʢʘ (ɽɿ) ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ, ʘ ʩʘʤʝ ʦʧʪʠʢʦ-

ʤʝʭʘʥʽʯʥʦʛʦ ʙʣʦʢʫ. ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʟʠʪʥʠʭ ʚʽʜʙʣʠʩʢʽʚ, ʬʦʨʤʦʚʘʥʠʭ ʦʧʪʠʯʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ. ɺʠʷʚʣʝʥʦ ʾʭ ʬʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʥʝʩʝʥʦ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʉʢʘʥʇʦʣ ʜʦʜʘʪʢʦʚʽ 

ʜʽʘʬʨʘʛʤʠ, ʱʦ ʙʣʦʢʫʶʪʴ ʚʢʘʟʘʥʽ ʚʽʜʙʣʠʩʢʠ.  

ɼʦʦʧʨʘʮʴʦʚʘʥʦ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʘʧʘʨʘʪʫʨʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ  ʧʨʦʛʨʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦ-

ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ̔ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʫʟʣʽʚ  ̔

ʧʨʠʩʪʨʦʾʚ. ʂʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʚ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥʘʭ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʽʨʢʫ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʥʘʫʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʭʠʙʢʘʤʠ ʚ ʧʦʪʨʽʙʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʽ ʤʝʪʦʜʠʢʫ ʣʘʙʦʨʘʪʦʨʥʦ-ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɽɿ 

ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ.  

ʇʨʦʤʦʜʝʣʴʦʚʘʥʦ ʧʦʣʷʨʠʟʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ɽɿ ʉʢʘʥʇʦʣ ʪʘ ʦʪʨʠʤʘʥʦ 

ʤʘʪʨʠʯʥʫ ʤʦʜʝʣʴ ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ ʉʢʘʥʇʦʣ. 

ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʦʮʽʥʢʫ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ɽɿ 

ʉʢʘʥʇʦʣ (ɯ.ɯ. ʉʠʥʷʚʩʴʢʠʡ, ɻ.ʇ. ʄʽʣʽʥʝʚʩʴʢʠʡ, ɸ.ʇ. ɹʦʚʯʘʣʶʢ,  ʖ.ʉ. ɯʚʘʥʦʚ, ʄ.ɻ. ʉʦʩʦʥʢʽʥ, 

ɻ.ɺ.ʂʦʰʤʘʥ, ɺ.ʆ. ɸʣʝʢʩʻʚ̒). 

 

çʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʇʨʦʛʨʘʤʠ.  

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʧʽʜʪʨʠʤʢʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ.  

ɺʠʜʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʞʫʨʥʘʣʫ ñʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʾò è  

(II -84-16 (376 ʂʪ);   ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U008936) 

 
ʇʽʜʛʦʪʦʚʣʝʥʦ ʦʮʠʬʨʦʚʘʥʽ ʚʝʨʩʽʾ ʘʨʭʽʚʥʠʭ ʩʪʘʪʝʡ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 1995ī2000 ʨʨ. ʽ ʚ ˉ1 ʟʘ 2001 ʨ., ʧʦʜʘʥʦ ʾʭ ʥʘ ʚʝʙ-ʩʘʡʪʽ ʞʫʨʥʘʣʫ ʪʘ ʚʚʝʜʝʥʦ ʫ 

ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʫ ʤʽʞʥʘʨʦʜʥʫ ʙʘʟʫ ʜʘʥʠʭ. ʇʨʦʚʝʜʝʥʦ ʜʦʚʠʜʘʚʥʠʯʫ ʧʽʜʛʦʪʦʚʢʫ ʩʪʘʪʝʡ ʚʠʧʫʩʢʽʚ ˉ3 ʽ 

ˉ4 ʞʫʨʥʘʣʫ ʟʘ 2016 ʨ. (ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ʊ.ʇ. ɹʫʣʴʙʘ, ʉ.ʉ. ɺʘʚʽʣʦʚ, ʃ.ɺ. ɻʣʘʜʢʦʭʘʪʘ, ʆ.ʄ. ɯʚʘʥʶʢ, ɺ.ʄ. 

ʂʣʠʤʝʥʢʦ, ʆ.ɺ.ʂʣʠʤʝʥʢʦ, ʃ.ʂ. ʇʘʢʫʣʷʢ).  

ɿʘ ʜʦʛʦʚʦʨʦʤ ˉ 12/15 ʚʽʜ 23.06.2015  ʟ ɼʂɹ çʇʽʚʜʝʥʥʝè ʽʤ. ʄ.ʂ. ʗʥʛʝʣʷ ʧʨʦ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛʠ  

ʫ ʛʘʣʫʟʽ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ  ʚʠʢʦʥʘʥʦ ʨʦʙʦʪʫ çɺʠʩʚʽʪʣʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʟ ʨʘʢʝʪʥʦ-

ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭè. ʇʽʜʛʦʪʦʚʣʝʥʦ ʦʥʣʘʡʥ ʚʝʨʩʽʾ 

ʩʪʘʪʝʡ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 2012-2015 ʨʦʢʘʭ, ˉ1-ˉ3 2016 ʨ., ʪʘ 

ʚʚʝʜʝʥʦ ʾʭ ʫ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʫ ʤʽʞʥʘʨʦʜʥʫ ʙʘʟʫ ʜʘʥʠʭ (ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ʊ.ʇ. ɹʫʣʴʙʘ, ʉ.ʉ. ɺʘʚʽʣʦʚ, ʃ.ɺ. 

ɻʣʘʜʢʦʭʘʪʘ, ʆ.ʄ. ɯʚʘʥʶʢ). 
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çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʉʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ʉʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʦʩʤʽʯʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʥʘʷʚʥʠʭ ʦʧʪʠʯʥʠʭ ʟʘʩʦʙʽʚè                                      
(II -86-16 (378 ʂʪ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0116U008973) 

 

ɺʠʢʦʥʘʥʦ ʤʦʜʝʨʥʽʟʘʮʽ ʁʘʧʘʨʘʪʫʨʠ ʝʣʝʢʪʨʦʥʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʦʧʪʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ (ɸɽʈʆʉ) 

ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʽʪʥʶ ʝʣʝʤʝʥʪʥʫ ʙʘʟʫ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʂʄʆʇ 

ʝʣʝʤʝʥʪʽʚ  ̔ʪʝʣʝʩʢʦʧʘ ɸɿʊ-28 (ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʘʶʯʦʾ ʩʠʣʠ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʚʽʪʣʦʩʠʣʴʥʦʛʦ 

ʦʙôʻʢʪʠʚʘ), ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʚʘʥʪʦʚʦ-ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 17ʎ12 (ʜʘʣʽ ï ʂʆʉ) çʉʘʞʝʥʴ-ʉè, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʮʽʥʦʢ ʙʣʠʩʢʫ ʢʦʩʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ  ʚ ʽʥʪʝʨʝʩʘʭ ʉʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʡ ʚʠʛʦʪʦʚʣʝʥʦ ʪʝʣʝʩʢʦʧʽʯʥʫ ʩʠʩʪʝʤʫ ʰʠʨʦʢʦʛʦ ʧʦʣʷ ʟʦʨʫ ʥʘ ʦʩʥʦʚʽ ʩʚʽʪʣʦʩʠʣʴʥʦʛʦ 

ʦʙôʻʢʪʠʚʘ ɸʌʈ-ʄ ʪʘ ʢʦʤʧʣʝʢʪʽʚ ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʜʝʪʘʣʝʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʠ ʥʘ ʪʝʣʝʩʢʦʧʽ 

ɸɿʊ-28. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʪʘʮʽ ʁʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʦʧʪʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʰʠʨʦʢʦʛʦ ʧʦʣʷ. ʉʪʚʦʨʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʨʦʙʦʯʝ  ʤ̔ ʩʮʝ ʨʝʻʩʪʨʘʮʽʾ ʦʧʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʘʧʘʨʘʪʫʨʠ. 

ɺʠʢʦʥʘʥʘ ʨʦʙʦʪʘ ʩʪʘʣʘ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʝʣʝʩʢʦʧʽʯʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ 

ʧʝʨʰʠʤ ʜʦʩʚʽʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʦʩʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʦʧʪʠʢʦʶ ʚʝʣʠʢʦʾ ʩʚʽʪʣʦʩʠʣʠ (1:1), ʷʢʘ ʩʪʘʻ 

ʧʦʰʠʨʝʥʦʶ ʫ ʩʚʽʪʽ ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʙʽʣʴʰʠʭ ʜʽʣʷʥʦʢ ʥʝʙʝʩʥʦʾ ʩʬʝʨʠ, ʥʽʞ ʧʨʠʡʤʘʯʘʤʠ 

ʧʦʧʝʨʝʜʥʴʦʾ ʛʝʥʝʨʘʮʽʾ.   (ʗ.ʆ. ʈʦʤʘʥʶʢ, ʉ.ɻ. ʂʨʘʚʯʫʢ, ʉ.ʄ. ʆʩʽʧʦʚ, ʊ.ʇ. ɹʫʣʴʙʘ, ɺ.ʄ. ʇʻʪʫʭʦʚ, ɺ.ɻ. 

ɹʝʟʧʘʣʴʢʦ, ʅ.ʆ. ɭʨʝʤʝʥʢʦ, ɺ.ɺ. ʂʣʝʱʦʥʦʢ, ɺ.ʄ. ʈʝʰʝʪʥʠʢ, ɯ.ʄ. ʃʫʢôʷʥʠʢ, ʊ.ɺ. ʂʣʝʱʦʥʦʢ, 

ʆ.ʄ.ʐʘʮ). 

 

 

ɺɯɼʆʄʏɸ  ʊɽʄɸʊʀʂɸ 

 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʘʥʠʭ ʦʙôʻʢʪʽʚ ɺʩʝʩʚʽʪʫ:  

ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʩʧʦʩʪʝʨʝʞʥʽ ʘʩʧʝʢʪʠè    

(ʪʝʤʘ ɯɯɯ-31-12 (299 ʎ); ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0112U001007) 

 
ɼʦʩʣʽʜʞʝʥʥʷ ʩʤʦʛʫ ʥʘʜ ɿʝʤʣʝʶ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʝʜʘʚʥʽʭ ʚʠʤʽʨʶʚʘʥʴ ʣʽʥʽʡʥʠʭ 

ʜʝʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʣʷ ʩʪʦʚʧʘ ʩʤʦʛʫ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʚʠʩʦʪʽ 8 ʢʤ ʥʘʜ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤ ʪʠʭʦʦʢʝʘʥʩʴʢʠʤ ʫʟʙʝʨʝʞʞʷʤ ʉʐɸ ʫ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ 0.355, 0.532 ʪʘ 1.064 ʤʢʤ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʧʦʩʪʝʨʝʞʫʚʘʥʘ ʩʠʣʴʥʘ ʩʧʝʢʪʨʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʣʽʥʽʡʥʠʭ ʜʝʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

20 

 

ʤʦʞʝ ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʘ ʪʽʣʴʢʠ ʜʣʷ ʚʠʧʘʜʢʫ ʩʠʣʴʥʦ ʥʝʩʬʝʨʠʯʥʠʭ ʛʝʪʝʨʦʛʝʥʥʠʭ ʯʘʩʪʠʥʦʢ ʩʤʦʛʫ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʧʦʛʣʠʥʘʶʯʠʭ (ʘʙʦ ʩʣʘʙʦ ʧʦʛʣʠʥʘʶʯʠʭ) ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ 

ʩʫʣʴʬʘʪʠ. ʇʨʦʚʝʜʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʊ-ʤʘʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʜʚʦʰʘʨʦʚʠʭ 

ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʩʬʝʨʦʾʜʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʥʝʩʬʝʨʠʯʥʦʩʪʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʷʜʨʘ ʟ 

ʩʘʞʽ ʪʘ ʩʫʣʴʬʘʪʥʦʾ ʦʙʦʣʦʥʢʠ, ʜʘʣʠ ʟʤʦʛʫ ʟʥʘʡʪʠ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʠʥʦʢ ʩʤʦʛʫ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʘʪʠ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʜʝʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʪʘ ʾʭʥʶ ʩʧʝʢʪʨʘʣʴʥʫ 

ʟʘʣʝʞʥʽʩʪʴ, ʷʢʽ ʩʫʤʽʩʥʽ ʟ ʜʘʥʠʤʠ ʣʽʜʘʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʨʦʚʝʜʝʥʦ ʨʦʙʦʪʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʣɹʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʬʦʪʦʧʦʣʷʨʠʤʝʪʨʘ. ɺʦʥʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʚʠʚʯʝʥʥʷ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʘʝʨʦʟʦʣʶ ɿʝʤʣʽ (ɾ.ʄ. ɼʣʫʛʘʯ, ʄ.ɯ.ʄʽʱʝʥʢʦ, 

ʇ.ɺ. ʅʝʚʦʜʦʚʩʴʢʠʡ, ʆ.ʉ. ɼʝʣʝʮ). 

ɺʠʚʯʝʥʥʷ ʉʦʥʮʷ. ʇʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟ ʚʠʩʦʢʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ, ʱʦ ʬʘʢʝʣʠ ï ʩʢʫʧʯʝʥʥʷ ʤʘʣʝʥʴʢʠʭ ʷʩʢʨʘʚʠʭ ʪʦʯʦʢ ï filigree, ʘ ʪʘʢʦʞ ʙʽʣʴʰʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʫʪʚʦʨʝʥʴ ï ʬʘʢʫʣʴʥʠʭ ʛʨʘʥʫʣ. ɯʟʦʣʴʦʚʘʥʽ ʤʘʣʝʥʴʢʽ ʷʩʢʨʘʚʽ ʪʦʯʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʪʝʤʥʠʭ 

ʤʽʞʛʨʘʥʫʣʴʥʠʭ ʧʨʦʤʽʞʢʘʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʘʛʘʪʴʦʭ ʤʘʛʥʽʪʥʠʭ ʪʨʫʙʦʢ ʜʽʘʤʝʪʨʦʤ ʙʽʣʷ 100 ʢʤ, 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʷʢʠʭ ʜʦʩʷʛʘʻ ʧʨʠʙʣʠʟʥʦ 1000 ɻʩ. ɺʚʘʞʘʪ̒ʴʩʷ, ʱʦ ʷʩʢʨʘʚʽʩʪʴ ʬʘʢʝʣʽʚ ʟʫʤʦʚʣʝʥʘ ʥʝ  

ʚʠɦʦʁ  ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʽʜʥʦʩʥʦ ʥʘʚʢʦʣʠʰʥʴʦʾ ʘʪʤʦʩʬʝʨʠ, ʘ ʥʘʷʚʥʽʩʪʶ ʩʘʤʝ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʷʢʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ çʟʘʛʣʷʥʫʪʠè ʚ ʛʣʠʙʰ̔ , ʘ ʟʥʘʯʠʪʴ, ʽ ʛʘʨʷʯʽʰʽ ʰʘʨʠ ʩʦʥʷʯʥʦʾ ʘʪʤʦʩʬʝʨʠ. 

ɿʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʜʦʩʣʽʜʠʪʠ, ʯʠ ʟʜʘʪʥʽ ʟʚʫʢʦʚʽ ʭʚʠʣʽ, ʤʘʢʩʠʤʫʤ ʧʦʪʫʞʥʦʩʪʽ ʷʢʠʭ ʧʨʠʧʘʜʘʻ ʥʘ 5 

ʭʚ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʧʨʦʥʠʢʘʪʠ ʟ ʬʦʪʦʩʬʝʨʠ ʚ ʭʨʦʤʦʩʬʝʨʫ ʽ ʧʝʨʝʥʦʩʠʪʠ ʝʥʝʨʛʽʶ ʚʽʜ 

ʬʦʪʦʩʬʝʨʠ ʜʦ ʭʨʦʤʦʩʬʝʨʠ ʪʘ ʢʦʨʦʥʠ. ɺʽʜʦʤʦ, ʱʦ ʚ ʩʧʦʢʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʩʦʥʷʯʥʦʾ ʘʪʤʦʩʬʝʨʠ, ʮʽ 

ʟʚʫʢʦʚʽ ʭʚʠʣʽ ï ʩʪʦʷʯʽ ʽ ʥʝ ʟʜʘʪʥʽ ʧʝʨʝʥʦʩʠʪʠ ʝʥʝʨʛʽʶ.  ʆʩʥʦʚʥʘ ʽʜʝʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʚʠʢʦʨʠʩʪʘʪʠ ʫʥʽʢʘʣʴʥʠʡ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʡ ʬʽʣʴʪʨ, ʷʢʠʡ ʥʝʜʘʚʥʦ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʥʽʤʝʮʴʢʦʤʫ 

ʙʘʰʪʦʚʦʤʫ ʩʦʥʷʯʥʦʤʫ ʪʝʣʝʩʢʦʧʽ VTT (ʦ. ʊʝʥʝʨʠʬʝ, ɯʩʧʘʥʽʷ). ɿʜʦʙʫʪʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

- ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʘ ʥʘʭʠʣ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʚʠʩʦʪʽ ʫʪʚʦʨʝʥʥʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʩʧʝʢʪʨʫ ʣʽʥʽʡ  FeI ɚ 

15648, FeI ɚ 15652 A (h å -100 ʢʤ);   

- ʢʦʥʚʝʢʪʠʚʥʽ ʪʘ ʭʚʠʣʴʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʥʘ 14 ʚʳʩʦʪʘʭ ʚ ʘʪʤʦʩʬʝʨʽ ʉʦʥʮʷ, ʜʝ 

ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʥʪʫʨ ʩʧʝʢʪʨʘʣʴʥʦʾ ʣʽʥʽʾ BaII  4554 ¡  (h = 0 ï 650 ʢʤ); 

- ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʚʠʩʦʪʽ ʫʪʚʦʨʝʥʥʷ ʮʝʥʪʨʘ ʣʽʥʽʾ CaII ɚ 3968 ¡ (h å 1100 ʢʤ).                                           

 ɿʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʣʽʥʽʾ ɺʘ ɯɯ ʪʘ ʉʘɯɯ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʩʧʝʢʪʨʠ ʧʦʪʫʞʥʦʩʪʽ ʢʦʣʠʚʘʥʴ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʪʨʴʦʭ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ: h = 0 ʢʤ (ʬʦʪʦʩʬʝʨʘ), h = 650 ʢʤ 

(ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʤʽʥʽʤʫʤ) ʪʘ h = 1600 ʢʤ (ʭʨʦʤʦʩʬʝʨʘ). ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʚʩʽʭ ʚʠʩʦʪʘʭ ʤʘʢʩʠʤʫʤ 

ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʯʘʩʪʦʪʠ ʚ ʤʝʞʘʭ 3.0 ï 3.5 ʤɻʮ (ʊ = 280ï320 ʩʝʢ), ʭʦʯʘ ʟʛʽʜʥʦ ʟ ʪʝʦʨʽʻʶ 
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çʧôʷʪʠʭʚʠʣʠʥʥʽè ʢʦʣʠʚʘʥʥʷ ʥʝ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ʭʨʦʤʦʩʬʝʨʫ. ʄʘʢʩʠʤʫʤʠ ʧʦʪʫʞʥʦʩʪʽ ʢʦʣʠʚʘʥʴ 

ʰʚʠʜʢʦʩʪʽ ʚ ʘʢʪʠʚʥʽʡ ʪʘ ʩʧʦʢʽʡʥʽʡ ʜʽʣʷʥʢʘʭ ʩʦʥʷʯʥʦʾ ʧʦʚʝʨʭʥʽ ʩʧʽʚʧʘʜʘʶʪʴ ʪʽʣʴʢʠ ʚ ʬʦʪʦʩʬʝʨʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʤʽʥʽʤʫʤʽ.  ɺ ʭʨʦʤʦʩʬʝʨʽ  ï  ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ:  ʤʘʢʩʠʤʫʤ  ʧʦʪʫʞʥʦʩʪʽ ʢʦʣʠʚʘʥʴ 

ʚ ʩʧʦʢʽʡʥʽʡ ʜ̔ ʣʷʥʮʽ ʧʨʠʧʘʜʘʻ ʥʘ ʯʘʩʪʦʪʫ 5 ʤɻʮ (ʊ=200 ʩʝʢ), ʷʢ ʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ.   

ɿô̫ʩʦʚʘʥʦ, ʱʦ ʩʘʤʝ ʜʦʟʚʦʣʷʻ ʚ ʘʢʪʠʚʥʽʡ ʜʽʣʷʥʮʽ ʩʦʥʷʯʥʦʾ ʧʦʚʝʨʭʥʽ   çʧôʷʪʠ-ʭʚʠʣʠʥʥʠʤè 

ʢʦʣʠʚʘʥʥʷʤ ʧʨʦʥʠʢʘʪʠ ʚ ʭʨʦʤʦʩʬʝʨʫ (ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʈ.ɯ. ʂʦʩʪʠʢ).  

ɼʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʭʨʦʤʦʩʬʝʨʥʠʭ ʪʘ ʬʦʪʦʩʬʝʨʥʠʭ ʰʘʨʽʚ ʘʢʪʠʚʥʦʾ ʦʙʣʘʩʪʽ NOAA 11024 ʥʘ 

ʦʩʥʦʚʽ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʚʠʩʦʢʠʤ ʯʘʩʦʚʠʤ ʪʘ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʜʽʣʝʥʥʷʤ ʥʘ 

ʬʨʘʥʢʦ-ʽʪʘʣʽʡʩʴʢʦʤʫ ʩʦʥʷʯʥʦʤʫ  ʪʝʣʝʩʢʦʧʽ THEMIS (ʦ.ʊʝʥʝʨʠʬʝ, ɯʩʧʘʥʽʷ). ɺʠʚʯʝʥʦ ʧʝʨʝʜʫʤʦʚʠ 

ʚʠʥʠʢʥʝʥʥʷ ʤʽʢʨʦʩʧʘʣʘʭʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ 12 ʭʚʠʣʠʥ ʜʦ ʩʧʘʣʘʭʫ ʥʘ ʜʽʣʷʥʮʽ ʘʢʪʠʚʥʦʾ ʦʙʣʘʩʪʽ 

ʨʦʟʤʽʨʦʤ 2 ʄʤ ʚ ʤʘʣʝʥʴʢʽʡ ʧʦʨʽ ʪʘ ʾʾ ʦʢʦʣʽ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ ʽʩʥʫʚʘʣʠ ʭʨʦʤʦʩʬʝʨʥʽ ʧʦʜʚʽʡʥʽ ʧʦʪʦʢʠ, 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʧʦʪʦʢʠ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʝʣʝʤʝʥʪʘʭ ʨʦʟʜʽʣʝʥʥʷ. ʈʦʟʤʽʨ ʟʘʡʥʷʪʦʾ ʥʠʤʠ ʜʽʣʷʥʢʠ 

ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʚʩʷ. ʐʚʠʜʢʽʩʪʴ ʥʠʟʭʽʜʥʠʭ ʽ ʚʠʩʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʜʦʩʷʛʘʣʘ 25 ʢʤ/ʩ. ɿʥʘʡʜʝʥʦ, ʱʦ 

ʧʨʦʬʽʣʽ ʉʪʦʢʩʘ I, Q, U, V ʬʦʪʦʩʬʝʨʥʠʭ ʤʘʛʥʽʪʦʯʫʪʣʠʚʠʭ ʣʽʥʽʡ ʟʘʣʽʟʘ ɚɚ 630.15 ʥʤ, 630.25 ʥʤ, 617.3 

ʥʤ ʜʣʷ ʮʽʻʾ ʜʽʣʷʥʢʠ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʨʦʬʽʣʽʚ ʜʣʷ ʥʝʟʙʫʨʝʥʦʾ ʦʙʣʘʩʪʽ ʬʦʪʦʩʬʝʨʠ ʪʘ ʟʥʘʯʥʦ 

ʟʤʽʥʶʚʘʣʠʩʷ ʧʽʜ ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʧʦʜʚʽʡʥʠʭ ʧʦʪʦʢʽʚ. ʆʪʨʠʤʘʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ʚʠʭʦʜʫ ʥʦʚʦʛʦ ʤʘʣʦʤʘʩʰʪʘʙʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʠʚʝʣʦ ʜʦ ʧʦʯʘʪʢʫ ʤʘʛʥʽʪʥʠʭ 

ʧʝʨʝʟôʻʜʥʘʥʴ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʤʽʢʨʦʩʧʘʣʘʭʫ.  

ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʣʘʟʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʬʦʪʦʩʬʝʨʠ ʧʽʜ ʯʘʩ 

ʨʦʟʚʠʪʢʫ ʜʚʦʭ ʬʽʟʠʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʙʦʤʙ ɽʣʣʝʨʤʘʥʘ ʪʘ ʚ ʾʭ ʦʢʦʣʠʮʷʭ ʥʘ ʜʽʣʷʥʮʽ ʘʢʪʠʚʥʦʾ ʦʙʣʘʩʪʽ, ʜʝ 

ʚʠʭʦʜʠʚ ʥʦʚʠʡ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ. ɿʥʘʡʜʝʥʦ, ʱʦ ʙʦʤʙʠ ɽʣʣʝʨʤʘʥʘ ʨʦʟʚʠʥʫʣʠʩʷ ʫ ʤʽʞʛʨʘʥʫʣʴʥʠʭ 

ʧʨʦʤʽʞʢʘʭ. ɺʠʟʥʘʯʝʥʦ ʧʨʦʤʝʥʝʚʽ ʰʚʠʜʢʦʩʪʽ ʬʦʪʦʩʬʝʨʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʮʝʥʪʨʘʣʴʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʬʦʪʦʩʬʝʨʥʠʭ ʣʽʥʽʡ ʟʘʣʽʟʘ ɚɚ 630.15 ʥʤ, 630.25 ʥʤ, 630.35 ʥʤ ʪʘ ʪʠʪʘʥʫ 630.38 ʥʤ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʜ 

ʯʘʩ ʨʦʟʚʠʪʢʫ ʙʦʤʙ ɽʣʣʝʨʤʘʥʘ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʬʦʪʦʩʬʝʨʠ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʣʽʥʽʡ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʨʝʯʦʚʠʥʠ ʥʦʩʠʣʠ ʢʦʣʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʧʝʨʽʦʜʦʤ ʚʽʜ 4 ʜʦ 5 ʭʚʠʣʠʥ. ɻʨʘʥʫʣʷʮʽʡʥʘ ʢʘʨʪʠʥʘ ʙʫʣʘ 

ʩʧʦʪʚʦʨʝʥʦʶ, ʘʣʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝ ʟʤʦʛʣʦ ʧʦʚʥʽʩʪʶ ʧʦʜʘʚʠʪʠ ʧ'ʷʪʠʭʚʠʣʠʥʥʽ ʢʦʣʠʚʘʥʥʷ. ʅʘ ʚʩʽʭ 

ʨʽʚʥʷʭ ʬʦʪʦʩʬʝʨʠ ʚʽʜʙʫʚʘʚʩʷ ʧʽʜʡʦʤ ʧʣʘʟʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ 1.3 ʢʤ/c. ɿʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʙʦʤʙʠ ɽʣʣʝʨʤʘʥʘ ʤʘʶʪʴ ʪʦʥʢʫ ʩʪʨʫʢʪʫʨʫ, ʽ ʚ ʥʠʞʥʴʦʤʫ ʰʘʨʽ ʬʦʪʦʩʬʝʨʠ ʧʦʪʽʢ 

ʨʝʯʦʚʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʪʨʫʤʝʥʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʨʫʭʘʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ 

ʰʚʠʜʢʦʩʪʷʤʠ (ʅ.ʄ. ʂʦʥʜʨʘʰʦʚʘ, ʄ.ʄ. ʇʘʩʝʯʥʠʢ). 
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ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ. ʅʘ 2.6-ʤ ʪʝʣʝʩʢʦʧʽ ɿʊʐ ʪʘ 1.25-ʤ ʪʝʣʝʩʢʦʧʽ ɸɿʊ-11 

ʂʨɸʆ ʧʨʦʚʝʜʝʥʦ BVRI-ʬʦʪʦʤʝʪʨʠʯʥʽ ʽ ʧʦʣʷʨʠʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʤʝʪʠ ʉ/2013 US10 

(Catalina), ʢʦʤʝʪʠ ɻʇɸ 596 Scheila,  ʧʦʣʷʨʠʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʩʪʝʨʦʾʜʘ (133) Cyrene, 

ɻʘʣʽʣʝʻʚʠʭ ʩʫʧʫʪʥʠʢʽʚ ʖʧʽʪʝʨʘ (ʂʘʣʣʽʩʪʦ, ɻʘʥʽʤʝʜ, ɯʦ, ɭʚʨʦʧʘ) ʽ ʩʫʧʫʪʥʠʢʽʚ ʉʘʪʫʨʥʘ (ʈʝʷ, ɼʽʦʥʘ, 

ʊʝʬʽʷ, ɽʥʮʝʣʘʜ). 

ʇʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ ʽ ʬʦʪʦʤʝʪʨʠʯʥʠʭ  ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʘʣʝʢʠʭ ʢʦʤʝʪ. ɸʥʘʣʽʟ 

ʨʦʟʧʦʜʽʣʫ ʧʦʣʷʨʠʟʘʮʽʾ ʧʦ ʢʦʤʽ ʨʷʜʫ ʜʘʣʝʢʠʭ ʢʦʤʝʪ ʧʦʢʘʟʘʚ, ʱʦ ʤʦʜʫʣʴ ʚʝʣʠʯʠʥʠ ʣʽʥʽʡʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ 

ʥʘ ʬʘʟʦʚʠʭ ʢʫʪʘʭ 5ï10̄  ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʥʽʞ ʜʣʷ ʢʦʤʝʪ ʥʘ ʙʣʠʟʴʢʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʉʦʥʮʷ 

ʥʘ ʘʥʘʣʦʛʽʯʥʠʭ ʬʘʟʦʚʠʭ ʢʫʪʘʭ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʽʟʥʽ ʨʦʟʩʽʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʠʣʠʥʦʢ ʫ ʢʦʤʘʭ ʚʽʜʜʘʣʝʥʠʭ ʪʘ ʙʣʠʟʴʢʠʭ ʜʦ ʉʦʥʮʷ ʢʦʤʝʪʘʭ. 

ɺʠʚʯʝʥʦ ʚʘʨʽʘʮʽʾ ʟ ʯʘʩʦʤ ʢʦʣʴʦʨʫ ʧʠʣʫ ʚ ʢʦʤʝʪʽ C/2013 UQ4 (Catalina). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʟʚʘʥʦʾ ʢʦʤʝʪʠ ʚʠʷʚʣʝʥʦ ʰʚʠʜʢʽ ʽ ʟʥʘʯʥʽ ʯʘʩʦʚʽ ʚʘʨʽʘʮʽʾ ʾʾ ʢʦʣʴʦʨʫ: ʚ ʢʦʤʝʪʽ 

ʚʽʜʙʫʚʘʣʠʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ ʤʽʞ ʯʝʨʚʦʥʠʤ ʽ ʩʠʥʽʤ ʢʦʣʴʦʨʘʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʣʠʰʝ ʜʚʦʭ ʜʥʽʚ. 

ʄʦʜʝʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʤʘ ʢʦʤʝʪʠ ʻ ʭʽʤʽʯʥʦ ʥʝʦʜʥʦʨʽʜʥʘ, ʽ ʱʦ ʧʨʠʥʘʡʤʥʽ ʜʚʘ 

ʢʦʤʧʦʥʝʥʪʠ ʚ ʢʦʤʽ ʚʥʦʩʷʪʴ ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʚ ʦʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʩʽʷʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʇʝʨʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ ʧʨʦʜʫʢʫʻ ʥʘʡʙʽʣʴʰʝ ʧʦʛʦʣʫʙʽʥʥʷ, ʤʦʛʣʠ ʙʠ ʙʫʪʠ Mg-ʟʙʘʛʘʯʝʥʽ ʩʠʣʽʢʘʪʠ. 

ɼʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ ʧʨʦʜʫʢʫʻ ʥʘʡʙʽʣʴʰʝ ʧʦʯʝʨʚʦʥʽʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ Mg-Fe ʩʠʣʽʢʘʪʠ, ʘʙʦ 

ʢʝʨʦʛʝʥʠ ʪʠʧʫ II, ʘʙʦ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʦʧʨʦʤʽʥʝʥʘ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɺʩʽ ʧʨʦʤʽʞʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʣʴʦʨʫ ʚ ʢʦʤʝʪʽ C/2013 UQ4 ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʝʪʠ 29ʈ/Schwassmann-Wachmann 1. ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʚʽʨʦʛʽʜʥʦʛʦ ʤʽʩʮʷ ʧʦʭʦʜʞʝʥʥʷ ʢʦʤʝʪʠ 29ʈ ʽ ʜʽʘʧʘʟʦʥʫ ʾʾ ʤʽʛʨʘʮʽʾ ʫ ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʫ ʉʦʥʷʯʥʦʾ 

ʩʠʩʪʝʤʠ,  ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʚʦʣʶʮʽʾ ʾʾ ʦʨʙʽʪʠ ʥʘ ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ Ñ10
6
 ʨʦʢʽʚ. ʅʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ Paganini et al. (2012), ʟʙʘʛʘʯʝʥʘ CO ʢʦʤʝʪʘ 29P ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʘ ʚ 

ʟʦʚʥʽʰʥʽʭ ʦʙʣʘʩʪʷʭ ʜʠʩʢʘ (ʚ ʭʦʣʦʜʥʠʭ ʨʝʛʽʦʥʘʭ). ʇʨʦʪʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʂɸ Spitzer ʧʦʢʘʟʘʣʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʠʣʽʢʘʪʽʚ ʚ ʢʦʤʽ, ʷʢʽ ʧʨʦʡʰʣʠ ʩʠʣʴʥʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʤʦʣʦʜʦʛʦ ʉʦʥʮʷ (ʛʘʨʷʯʽ ʨʝʛʽʦʥʠ). ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʢʦʤʝʪʘ 29P 

ʧʨʠʡʰʣʘ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʟ ʭʤʘʨʠ ʆʦʨʪʘ ʽ ʟ ʯʘʩʦʤ ʚʦʥʘ ʙʫʜʝ ʚʠʢʠʥʫʪʘ ʚ ʤʽʞʟʦʨʷʥʠʡ ʧʨʦʩʪʽʨ. ʆʨʙʽʪʘ 

ʢʦʤʝʪʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʤʽʥʠʣʘʩʷ ʧʽʜ ʯʘʩ ʩʚʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʉʦʥʷʯʥʽʡ ʩʠʩʪʝʤʽ., ʆʪʞʝ, ʾʾ 

ʧʦʚʝʨʭʥʷ ʥʝ ʤʦʞʝ ʙʽʣʴʰʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʝʨʚʽʩʥʘ. 

 ɺʠʢʦʥʘʥʦ ʦʙʨʦʙʢʫ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʂʝʥʪʘʚʨʘ 174P/Echeclus. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʦʨʘʜʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʝʥʪʘʚʨʘ Echeclus ʧʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʥʘ 0.6-ʤ 

ʪʝʣʝʩʢʦʧʽ ɸʥʜʨʫʰʽʚʩʴʢʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʚ ʩʽʯʥʽ 2006 ʨ. ʆʙôʻʢʪ ʧʝʨʝʙʫʚʘʚ ʫ ʬʘʟʽ ʘʢʪʠʚʥʦʩʪʽ ʟ ʢʽʥʮʷ 2005 
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ʨ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʩʽʯʥʽ 2006 ʨ., ʚʢʘʟʫʶʪʴ ʥʘ ʰʚʠʜʢʝ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʘʢʪʠʚʥʦʩʪʽ Echeclus 

(Afr=10300°1400 ʩʤ ʚ ʬʽʣʴʪʨʽ V ʪʘ 13200°1000 ʩʤ ʚ R ʬʽʣʴʪʨʽ). ʆʮʽʥʝʥʦ ʰʚʠʜʢʽʩʪʴ ʚʠʪʦʢʫ ʧʠʣʫ ʟ 

ʷʜʨʘ ʢʝʥʪʘʚʨʘ (160 ʢʛ/ʩ) ʧʨʠ ʧʝʚʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʯʘʩʪʠʥʦʢ, ʷʢʽ ʥʘʩʝʣʷʶʪʴ ʢʦʤʫ. 

ʅʘʩʪʫʧʥʠʡ ʚʠʙʫʭ ʥʘ ʷʜʨʽ Echeclus ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 2011 ʨ. ɺʽʥ ʙʫʚ ʟʥʘʯʥʦ ʩʣʘʙʰʠʡ: ʟʥʘʯʝʥʥʷ 

Afr, ʦʪʨʠʤʘʥʝ ʚ ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ 2011 ʨ., ʩʢʣʘʜʘʣʦ 1200°60 ʩʤ ʪʘ 410°20 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ. ʆʪʨʠʤʘʥʽ 

ʧʘʨʘʤʝʪʨʠ Afr ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʜʫʢʫʚʘʥʥʷ ʧʠʣʫ ʷʜʨʦʤ ʢʝʥʪʘʚʨʘ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʢʝʥʪʘʚʨʘ Echeclus ʚ 2015ï2016 ʨʨ. ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʥ ʙʫʚ ʚ ʥʝ ʘʢʪʠʚʥʽʡ ʬʘʟʽ. ʋ ʚʝʨʝʩʥʽ 2016 ʨ. ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʦʚʠʡ ʚʠʙʫʭ ʥʘ ʷʜʨʽ Echeclus. ʄʦʥʽʪʦʨʠʥʛ ʢʝʥʪʘʚʨʘ ʧʽʩʣʷ ʚʠʙʫʭʫ ʧʨʦʚʦʜʠʚʩʷ (ʽ ʪʨʠʚʘʻ) 

ʟʘ ʜʦʧʦʤʦʛʦʶ 0.36-ʤ ɯʥʪʝʨʥʝʪ-ʪʝʣʝʩʢʦʧʘ ʥʘ ʩʧʦʩʪʝʨʝʞʥʽʡ ʩʪʘʥʮʽʾ ʚ ʩ. ʃʽʩʥʠʢʠ (ɺ.ʂ.ʈʦʟʝʥʙʫʰ, ʇ.ʇ. 

ʂʦʨʩʫʥ, ʄ.ʄ. ʂʠʩʝʣʴʦʚ, ʆ.ɺ. ɯʚʘʥʦʚʘ, ɯ.ɺ. ʂʫʣʠʢ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʦʧʣʘʥʝʪʥʠʭ ʜʠʩʢʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʧʦʩʪʝʨʝʞʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ RADMC-3D ʪʘ ʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʽʚ GPU. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʽʚ GPU, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʙʯʠʩʣʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʝʥʝʨʛʽʾ ʚ 

ʩʧʝʢʪʨʘʭ ʧʨʦʪʦʧʣʘʥʝʪʥʠʭ ʜʠʩʢʽʚ ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʜʥʦʯʘʩʥʦ ʪʘ ʨʦʙʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʟʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ (ʇ.ʇ. ɹʝʨʮʠʢ, ʆ.ɺ. ɿʘʭʦʞʘʡ, ɼ.ɼ. ɯʚʘʥʦʚ).  

ɺʠʚʯʝʥʥʷ ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥ.ɹ ɺʝʣʠʯʝʟʥʠʡ ʤʘʩʠʚ ʥʘʜʪʦʯʥʠʭ ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ ʪʘ ʬʦʪʦʤʝʪʨʠʯʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʦʯʽʢʫʻʪʴʩʷ ʚʽʜ ʚ̒ʨʦʧʝʡʩʴʢʦʾ ʢʦʩʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ çGaiaè ʜʦ 2020ī2023 ʨʨ., ʚʠʤʘʛʘʻ 

ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥʴ. ʋ ʨʦʟʨʦʙʮʽ ʧʝʨʝʙʫʚʘʻ  ʘʚʪʦʤʘʪʠʯʥʘ 

ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʢʫʧʯʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ Gaia ʱʦʜʦ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʣʘʢʩʽʚ ʽ ʚʣʘʩʥʠʭ ʨʫʭʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʣʝʥʩʪʚʘ, ʚʽʜʩʪʘʥʽ, ʧʦʯʝʨʚʦʥʽʥʥʷ ʽ ʚʽʢʫ 

ʩʢʫʧʯʝʥʴ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʦʛʣʷʜʫ MWSC ʟʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ: ʷʢʘ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʘ 

ʽʻʨʘʨʭʽʷ ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥʴ, ʥʘʨʦʜʞʫʶʪʴʩʷ  ʩʢʫʧʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʤʠ ʯʠ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʩɹʷ ʚ ʛʨʫʧʘʭ? ɺʠʢʦʨʠʩʪʘʥʦ ʥʦʚ̔ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʘʜʽʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʫ ʩʢʫʧʯʝʥʥʷʭ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ RAVE.  ʇʦʙʫʜʦʚʘʥʦ ʨʦʟʧʦʜʽʣ 432 ʟ 650 ʩʢʫʧʯʝʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʫ COCD. 

ʋʛʨʫʧʫʚʘʥʥʷ ʩʢʫʧʯʝʥʴ ʚʠʜʽʣʷʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ (ʘʣʛʦʨʠʪʤ Friends-of-

Friends) ʟʽ ʰʢʘʣʦʶ ʟʚô̫ ʟʥʦʩʪʽ 100 ʧʢ ʽ 10ī20 ʢʤ/ʩ. ɺʠʜʽʣʝʥʦ 19 ʧʦʚô̫ ʟʘʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʟ ʥʠʭ 14 ʧʘʨ, 

ʯʦʪʠʨʠ ʛʨʫʧʠ ʟ 3ī5 ʯʣʝʥʽʚ ʽ ʦʜʠʥ ʚʝʣʠʢʠʡ ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15 ʩʢʫʧʯʝʥʴ. ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ 

ʄʦʥʪʝ ʂʘʨʣʦ, ʧʘʨʠ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʻ ʚʠʧʘʜʢʦʚʠʤʠ ʧʨʦʝʢʮʽʷʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʝʣʠʢʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʚʠʩʦʢʦʶ ʯʘʩʪʢʦʶ ʡʤʦʚʽʨʥʦʩʪʽ ʻ ʨʝʘʣʴʥʦʶ ʫʛʨʫʧʫʚʘʥʥʷʤ, ʱʦ ʚʠʥʠʢʣʘ ʟ ʛʽʛʘʥʪʩʴʢʦ ʾʤʦʣʝʢʫʣʷʨʥʦ ʾ

ʭʤʘʨʠ.  



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

24 

 

ɿʘ ʜʘʥʠʤʠ ʧʨʦ ʚʽʢ ʧʦʥʘʜ 3000 ʛʘʣʘʢʪʠʯʥʠʭ ʨʦʟʩʽʷʥʠʭ ʩʢʫʧʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʘʤʢʘʭ ʦʛʣʷʜʫ 

MWSC, ʜʦʩʣʽʜʞʝʥʦ ʽʩʪʦʨʽʶ ʟʦʨʝ/ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʚ ʜʠʩʢʫ ɻʘʣʘʢʪʠʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʝʬʝʢʪʠ ʩʝʣʝʢʮʽʾ 

ʩʢʫʧʯʝʥʴ, ʧʦʙʫʜʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʩʢʫʧʯʝʥʴ ʟʘ ʚʽʢʦʤ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʜʠʩʢʘ: ʦʢʦʣʠʮʷʭ ʉʦʥʮʷ, 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ ʟʦʚʥʽʰʥʴʦʤʫ, ʪʦʥʢʦʤʫ ʽ ʪʦʚʩʪʦʤʫ ʜʠʩʢʘʭ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʪʦʥʢʦʤʫ ʜʠʩʢʫ ʨʦʟʧʦʜʽʣ 

ʩʢʫʧʯʝʥʴ ʟʘ ʚʽʢʦʤ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʘʣʘʢʪʦʮʝʥʪʨʠʯʥʦʾ ʚʽʜʩʪʘʥʽ ʥʘ ʽʥʪʝʨʚʘʣʽ 5ī13 ʢʧʢ, ʘ ʬʫʥʢʮʽʾ ʚʽʢʫ 

ʩʢʫʧʯʝʥʴ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʜʠʩʢʘ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɼʣʷ ʪʦʚʩʪʦʛʦ ʜʠʩʢʘ ʭʘʨʘʢʪʝʨʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʦʣʦʜʠʭ ʩʢʫʧʯʝʥʴ (lgt <8.5). ʂʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʩʪʘʨʠʭ ʩʢʫʧʯʝʥʴ (logt> ~ 9) ʥʘʣʝʞʠʪʴ ʪʦʚʩʪʦʤʫ 

ʜʠʩʢʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ Nbody-ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʞʠʪʪʷ ʩʢʫʧʯʝʥʴ ʜʠʩʢʘ ʚʽʜ ʾʭ 

ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʽ ʤʦʜʝʣʴ ʝʚʦʣʶʮʽʾ ʥʘʩʝʣʝʥʥʷ ʩʢʫʧʯʝʥʴ ʫ ʜʠʩʢʫ. ʆʮʽʥʝʥʦ ʟʤʽʥʫ ʰʚʠʜʢʦʩʪʽ ʫʪʚʦʨʝʥʥʷ 

ʩʢʫʧʯʝʥʴ ʟ ʯʘʩʦʤ. ɿʥʘʡʜʝʥʦ, ʱʦ ʚ ʪʦʥʢʦʤʫ ʜʠʩʢʫ ʚʦʥʘ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʘʙʦ ʟʤʽʥʶʻʪʴʩʷ ʩʣʘʙʦ 

(ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʢʣʘʩʪʝʨʦʫʪʚʦʨʝʥʥʷ ʜʦ ʩʫʯʘʩʥʦʾ ʩʫʤʽʨʥʝ ʟ 1ī3). ʎʽ ʟʥʘʯʝʥʥʷ ʩʠʣʴʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʬʫʥʢʮʽʾ ʤʘʩ ʩʢʫʧʯʝʥʴ.  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʟʘʛʘʣʘʢʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʦʣʦʜʠʭ ʤʘʩʠʚʥʠʭ ʩʢʫʧʯʝʥʴ, ʟʘʥʫʨʝʥʠʭ ʫ 

ʚʝʣʝʪʝʥʩʴʢʽ ʦʙʣʘʩʪʽ HII, ʚʠʢʦʥʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʽ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʧʨʠʙʣʠʟʥʦ 100 ʦʙʣʘʩʪʝʡ ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʫ ʩʽʤʦʭ ʩʧʽʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢʘʭ. ɺʠʟʥʘʯʝʥʦ ʤʽʞʟʦʨʷʥʝ 

ʧʦʛʣʠʥʘʥʥʷ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʚʝʣʠʯʠʥʫ ʝʤʽʩʽʾ ʛʘʟʫ ʷʢ ʚ ʢʦʥʪʠʥʫʫʤʽ ʪʘʢ ʽ ʚ ʣʽʥʽʷʭ, ʘ ʪʘʢʦʞ ʚʽʢʠ ʽ ʤʘʩʠ 

ʟʘʥʫʨʝʥʠʭ ʩʢʫʧʯʝʥʴ. ɿʥʘʡʜʝʥʦ ʚʽʢ ʩʢʫʧʯʝʥʴ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʤʣʥ. ʨʦʢʽʚ, ʽ ʤʘʩʠ ʤʽʞ 10
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ʉʦʥʮʷ. ʇʦʛʣʠʥʘʥʥʷ ʚ ʩʢʫʧʯʝʥʥʷʭ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ~ 0 ʜʦ 3 ʟʦʨʷʥʠʭ ʚʝʣʠʯʠʥ (ʅ.ɺ. ʍʘʨʯʝʥʢʦ).   

ɼʦʩʣʽʜʞʝʥʥʷ ʦʙʣʘʩʪʝʡ HII. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʩʪʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ 

ʚ ʦʙʣʘʩʪʷʭ HII ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʴʦʭ ʩʠʣʴʥʠʭ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ R2 = [OII] 3727, R3 = [ʆIII] 5007, N2 = 

[NII]  6584 (ʢʘʣʽʙʨʫʚʘʥʥʷ R) ʘʙʦ S2 = [SII] 6717, 6731, R3 ʽ N2 (ʢʘʣʽʙʨʫʚʘʥʥʷ S). ʗʢ  ʢʘʣʽʙʨʫʚʘʣʴʥʽ 

ʜʘʥʽ, ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʙʽʨʢʫ 313 ʦʙʣʘʩʪʝʡ HII, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʉ-ʤʝʪʦʜʽ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ R-

ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʟʦʪʫ. ɿʥʘʡʜʝʥʦ, ʱʦ ʚʤʽʩʪʠ ʢʠʩʥʶ ʽ ʘʟʦʪʫ ʫ ʚʠʩʦʢʦʤʝʪʘʣʽʯʥʠʭ 

ʦʙʣʘʩʪʷʭ HII ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʜʚʦʭ ʩʠʣʴʥʠʭ ʣʽʥʽʡ R2 ʽ N2 (ʘʙʦ S2 

ʽ N2 ʜʣʷ ʢʠʩʥʶ).  ʅʘʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʜʚʦʚʠʤʽʨʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɯʩʥʫʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʩʧʽʚʽʜʥʦʰʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʤʽʩʪʠ ʢʠʩʥʶ ʽ 

ʘʟʦʪʫ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʘʣʽʙʨʫʚʘʥʴ, ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʚʤʽʩʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ Te-ʤʝʪʦʜʫ ʟ ʪʦʯʥʽʩʪʶ ʚ ʤʝʞʘʭ 0.1 dex ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʤʝʪʘʣʽʯʥʦʩʪʝʡ. ʍʦʯʘ 

ʧʦʙʫʜʦʚʘʥʦ ʨʽʟʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʤʝʪʘʣʽʯʥʦʩʪʝʡ, ʣʽʥʽʶ ʧʦʜʽʣʫ ʤʽʞ ʥʠʤʠ 

ʤʦʞʥʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʟʘ ʽʥʪʝʥʩʠʚʥʦʩʪʶ ʣʽʥʽʾ N2. ʂʨʽʤ ʪʦʛʦ, ʜʽʘʧʘʟʦʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦ- ʽ ʥʠʟʴʢʦ-

ʤʝʪʘʣʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʪʦʙʪʦ ʧʝʨʝʭʽʜʥʘ ʟʦʥʘ ʟʥʠʢʘʻ. ʇʦ-ʜʨʫʛʝ, ʚʤʽʩʪʠ ʢʠʩʥʶ, 

ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʘʣʽʙʨʫʚʘʥʴ, ʯʫʜʦʚʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ. 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

25 

 

ʅʘʩʧʨʘʚʜʽ, ʚʤʽʩʪʠ ʢʠʩʥʶ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ R- ʪʘ S-ʢʘʣʽʙʨʫʚʘʥʴ ʫʟʛʦʜʞʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ~0.05 dex ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʧʦʥʘʜ ʪʨʴʦʭ ʪʠʩʷʯ ʩʧʝʢʪʨʽʚ ʦʙʣʘʩʪʝʡ HII (ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʃ.ʉ. 

ʇʽʣʶʛʽʥ, ɯ.ɸ. ɿʽʥʯʝʥʢʦ). 

ɺʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʠʩʢʽʚ ʛʘʣʘʢʪʠʢ. ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʥʝʦʩʝʩʠʤʝʪʨʠʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʫ ʛʘʣʘʢʪʠʯʥʠʭ ʜʠʩʢʘʭ ʥʘ ʨʦʟʧʦʜʽʣ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʘʢʝʪʫ Bonsai ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʝʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʩʪʨʫʢʪʫʨ (ʙʘʨʫ ʪʘ ʩʧʽʨʘʣʝʡ) ʥʘ ʨʘʜʽʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʚʤʽʩʪʫ ʢʠʩʥʶ ʧʨʦʪʷʛʦʤ 2ï3 ʤʣʨʜ. ʨʦʢʽʚ ʜʣʷ ʚʝʣʠʢʦʾ ʚʠʙʽʨʢʠ ʤʦʜʝʣʝʡ ʜʠʩʢʦʚʠʭ ʛʘʣʘʢʪʠʢ. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʣʠʟʴʢʦ 100 ʛʘʣʘʢʪʠʢ ʟ ʦʛʣʷʜʫ CALIFA (The Calar Alto Legacy Integral Field Area 

Survey), ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʇ.ʇ.ɹʝʨʮʠʢ, ʆ.ɸ. ɺʝʣʝʩʴ, ɯ.ɸ. ɿʽʥʯʝʥʢʦ, ɼ.ɼ. ɯʚʘʥʦʚ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʝʨʚʦʥʠʭ 

ʟʤʽʱʝʥʴ. ʆʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʢʦʩʤʦʣʦʛʽʾ ʻ ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʩʚʽʪʥʦʾ ʽ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ ʚ ʛʘʣʘʢʪʠʢʘʭ ʽ ʩʢʫʧʯʝʥʥʷʭ ʛʘʣʘʢʪʠʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʫʧʯʝʥʴ 

ʛʘʣʘʢʪʠʢ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʴ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʝʦʨʽʡ ʝʚʦʣʶʮʽʾ ʩʚʽʪʥʦʾ 

ʪʘ ʪʝʤʥʦʾ ʤʘʪʝʨʽʡ, ʘ ʪʘʢʦʞ ɺʩʝʩʚʽʪʫ ʚ ʮʽʣʦʤʫ. ʆʩʢʽʣʴʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʨʝʥʪʛʝʥʽʚʩʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʤʘʩʫ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ, ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʠʙʽʨʢʫ ʧʦʥʘʜ 100 ʩʢʫʧʯʝʥʴ 

ʛʘʣʘʢʪʠʢ ʥʘ ʨʽʟʥʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʚʦʣʶʮʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʾʭʥʴʦʶ 

ʩʚʽʪʥʽʩʪʶ (L), ʪʝʤʧʝʨʘʪʫʨʦʶ (T) ʽ ʤʘʩʦʶ (M), ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʧʨʦʬʽʣʽʚ ʛʫʩʪʠʥʠ ʪʝʤʥʦʾ 

ʤʘʪʝʨʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʙʘʨʽʦʥʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʘʣʘʢʪʠʢʠ ʩʢʫʧʯʝʥʴ. 

 ɿʦʢʨʝʤʘ, ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʚʽʨʢʫ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʩʬʝʨʠʯʥʫ ʩʠʤʝʪʨʽʶ, ʷʢʫ 

ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʘʥʘʣʽʟʽ ʩʢʫʧʯʝʥʴ ʥʘ ʤʘʣʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ. ɸʟʠʤʫʪʘʣʴʥʽ ʚʘʨʽʘʮʽʾ ʚʠʤʽʨʷʥʦʾ 

ʛʫʩʪʠʥʠ ʛʘʟʫ ʜʦʟʚʦʣʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 3-ʚʠʤʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʯʘʩʪʠʥ ʩʢʫʧʯʝʥʥʷ ʚʽʜ ʩʬʝʨʠʯʥʦʾ 

ʩʠʤʝʪʨʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ, ʛʫʩʪʠʥʘ ʪʘ ʤʝʪʘʣʽʯʥʽʩʪʴ ʛʘʨʷʯʦʛʦ ʤʽʞʛʘʣʘʢʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʚʘʞʣʠʚʠʤʠ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʷʜʨʘʭ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʪʘ ʥʘ ʧʝʨʠʬʝʨʽʾ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʧʝʢʪʨʽʚ ʩʢʫʧʯʝʥʴ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʜʝ-ʧʨʦʝʢʮʽʾ, ʧʨʠ ʷʢʦʤʫ 

ʦʪʨʠʤʫʶʪʴʩʷ ʬʽʟʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʢʦʞʥʦʛʦ ʰʘʨʫ ʩʢʫʧʯʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʮʝʥʪʨʘ.  

 ʂʦʨʝʢʪʥʽ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʩʧʝʢʪʨʽʚ ʜʣʷ ʦʜʥʦʨʽʜʥʦʾ ʚʠʙʽʨʢʠ ʩʢʫʧʯʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʚʽʜʩʪʝʞʠʪʠ ʟʤʽʥʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʾʭʥʴʦʛʦ ʮʝʥʪʨʘ ʽ ʜʦ ʧʝʨʠʬʝʨʽʾ. ʇʦʙʫʜʦʚʘʥʦ ʧʨʦʬʽʣʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʤʝʪʘʣʽʯʥʦʩʪʽ, ʧʦʚʝʨʭʥʝʚʦʾ ʷʩʢʨʘʚʦʩʪʽ, ʝʥʪʨʦʧʽʾ ʪʘ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ ʽ 

ʟʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʟ ʥʘʷʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 
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 ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʾ ʤʘʩʠ ʩʢʫʧʯʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʧʨʦʬʽʣʽ ʛʫʩʪʠʥ 

ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ. ɺʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʤʘʩ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʩʢʫʧʯʝʥʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʦʙʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʙʘʨʽʦʥʥʦʾ ʯʘʩʪʢʠ ʫ ɺʩʝʩʚʽʪʽ ʚ ʮʽʣʦʤʫ. ʄʘʩʠʚʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʣʘʢʪʠʢ ʟ ʤʘʩʘʤʠ ~ 10
15

 Mƿ 

ʬʦʨʤʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʢʦʣʘʧʩʫ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʤʘʪʝʨʽʾ (~ 500 h
-3 
ʄʧʢ

3
),  ʽ ʪʦʤʫ ʚʤʽʩʪ ʚ ʥʠʭ 

ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʪʝʨʽʾ ʤʘʻ ʚʽʜʦʙʨʘʞʘʪʠ ʚʤʽʩʪ ʫ ɺʩʝʩʚʽʪʽ ʟʘʛʘʣʦʤ.  

 ʆʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʩʚʽʪʥʦʩʪʝʡ, ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʧʦʚʥʠʭ ʤʘʩ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ  L-T, M-

T, L-M ʟʘʣʝʞʥʦʩʪʝʡ. ʋ ʮʠʭ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʜʣʷ ʩʢʫʧʯʝʥʴ ʥʘ ʤʘʣʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʤʘʣʠʡ ʨʦʟʢʠʜ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʭʦʞʫ ʽʩʪʦʨʽʶ ʬʦʨʤʫʚʘʥʥʷ, ʷʢ ʽ ʧʝʨʝʜʙʘʯʝʥʦ ʪʝʦʨʽʻʶ ʾʭ ʬʦʨʤʫʚʘʥʥʷ.  

ʇʨʦʬʽʣʽ ʛʫʩʪʠʥʠ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ ʪʘ ʤʽʞʛʘʣʘʢʪʠʯʥʦʛʦ ʛʘʟʫ ʥʘ ʚʝʣʠʢʠʭ ʨʘʜʽʫʩʘʭ ʩʢʫʧʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʦʟʧʦʜʽʣʫ ɟ ~ r
-2
ï r

3
. ʊʦʙʪʦ, ʦʩʥʦʚʥʘ ʤʘʩʘ ʨʝʯʦʚʠʥʠ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʧʝʨʠʬʝʨʽʾ, ʪʦʜʽ ʷʢ ʦʩʥʦʚʥʝ X-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠʭʦʜʠʪʴ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʢʫʧʯʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʢʫʧʯʝʥʴ 

ʛʘʣʘʢʪʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʪʝʣʝʩʢʦʧʘ çʉʫʟʘʢʫè ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʨʦʟʧʦʜʽʣ ʤʽʞʛʘʣʘʢʪʠʯʥʦʛʦ ʛʘʟʫ ʜʦ ʚʽʨʽʘʣʴʥʠʭ ʨʘʜʽʫʩʽʚ ʩʢʫʧʯʝʥʴ, ʱʦ ʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʬʽʣʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʛʫʩʪʠʥʠ, ʝʥʪʨʦʧʽʾ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʩʪʚʦʨʝʥʦʾ ʥʘʤʠ ʚʠʙʽʨʢʠ 

ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ (ʖ.ɺ. ɹʘʙʠʢ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ).  

     ʈʦʟʧʦʜʽʣ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʫʛʨʫʧʫʚʘʥʴ ʛʘʣʘʢʪʠʢ ʦʛʣʷʜʫ SDSS. ʅʘ ʙʘʟʽ ʜʘʥʠʭ SDSS DR9 

ʩʪʚʦʨʝʥʘ ʚʠʙʽʨʢʘ ʛʘʣʘʢʪʠʢ (N~260 000) ʙʣʠʟʴʢʦʛʦ ɺʩʝʩʚʽʪʫ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʟʘ ʯʝʨʚʦʥʠʤ ʟʤʽʱʝʥʥʷʤ 

0.02<z<0.1, ʟʘ ʚʠʜʠʤʦʶ ʟʦʨʷʥʦʶ ʚʝʣʠʯʠʥʦʶ mr<17.7
m
 ʽ  ʘʙʩʦʣʶʪʥʦʶ ʟʦʨʷʥʦʶ ʚʝʣʠʯʠʥʦʶ -24<Mr<-

17. ɼʦ ʮʽʻʾ ʚʠʙʽʨʢʠ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ 3D-ʤʝʪʦʜ ʤʦʟʘʾʢʠ ɺʦʨʦʥʦʛʦ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ 

ʦʪʦʯʝʥʥʷ ʛʘʣʘʢʪʠʢ ʫ ʚʠʙʽʨʮʽ. ɻʘʣʘʢʪʠʢʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʮʝʥʪʨʘʣʴʥʽ ʛʘʣʘʢʪʠʢʠ (Mr < -

20.7, N~140 000) ʽ ʛʘʣʘʢʪʠʢʠ-ʩʫʩʽʜʠ (Mr > -20.7, N~120 000). ʗʜʨʦʤ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ ʚʠʙʨʘʥʦ 

ʛʘʣʘʢʪʠʢʠ ʟ ʚʠʙʽʨʢʠ ʮʝʥʪʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ. ɻʘʣʘʢʪʠʢʠ ʟ ʚʠʙʽʨʢʠ çʩʫʩʽʜʠè, ʢʦʪʨʽ ñʧʦʪʨʘʧʠʣʠò ʚ ʧʦʣʝ 

ʢʦʤʽʨʢʠ ʜʘʥʦʾ ʮʝʥʪʨʘʣʴʥʦʾ ʛʘʣʘʢʪʠʢʠ, ʨʦʟʛʣʷʜʘʣʠʩʴ ʷʢ ʾʾ ʩʫʩʽʜʠ. ɻʫʩʪʠʥʘ ʦʪʦʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ 

ʟʚʦʨʦʪʥʽʤ ʦʙôʻʤʦʤ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ 1/V .  

 ʆʪʨʠʤʘʥʦ, ʱʦ ʥʘ ʤʘʣʠʭ ʯʝʨʚʦʥʠʭ ʟʤʽʱʝʥʥʷʭ ʜʦ z<0.1 ʧʦʤʽʪʥʘ ʪʝʥʜʝʥʮʽʷ ʝʚʦʣʶʮʽʡʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʨʘʥʥʽʭ ʪʠʧʽʚ ʛʘʣʘʢʪʠʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʝʨʚʦʥʦʛʦ ʟʤʽʱʝʥʥʷ. ʇʦʢʘʟʘʥʦ, ʱʦ ʯʠʤ 

ʙʽʣʴʰʝ ʛʫʩʪʠʥʘ ʦʪʦʯʝʥʥʷ ʮʝʥʪʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ (ʯʠʤ ʤʝʥʰʝ ʚʝʣʠʯʠʥʘ 1/V), ʪʠʤ ʙʽʣʴʰʝ ʡʤʦʚʽʨʥʽʩʪʴ, 

ʱʦ ʮʝʥʪʨʘʣʴʥʘ ʛʘʣʘʢʪʠʢʘ ʤʘʻ ʨʘʥʥʽʡ ʪʠʧ. ʏʘʩʪʢʘ ʛʘʣʘʢʪʠʢ ʨʘʥʥʽʭ ʪʠʧʽʚ ʩʝʨʝʜ ʷʩʢʨʘʚʠʭ ʮʝʥʪʨʘʣʴʥʠʭ 

ʛʘʣʘʢʪʠʢ ʙʽʣʴʰʝ (78%) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʙʽʨʢʦʶ ʛʘʣʘʢʪʠʢ-ʩʫʩʽʜʽʚ (26%). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ, ʚ 

ʩʝʨʝʜʥʴʦʤʫ, ʛʘʣʘʢʪʠʢʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʩʚʽʪʥʽʩʪʶ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʽʩʥʽʰʦʤʫ ʦʪʦʯʝʥʥʽ, ʯʠʤ ʤʝʥʰ ʷʩʢʨʘʚʽ 

ʛʘʣʘʢʪʠʢʠ.  



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

27 

 

 ɼʣʷ ʘʥʘʣʽʟʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʤʦʨʬʦʣʦʛʽʷīʢʦʣʽʨè ʛʘʣʘʢʪʠʢ ʫ ʧʘʨʘʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʙʽʨʢʫ 

ʛʘʣʘʢʪʠʢ, ʩʪʚʦʨʝʥʫ ʨʘʥʽʰʝ, ʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 0.02<z<0.06, mr<17.7
m
, -24<Mr<-19.4, N~61 000). 

ɺʠʙʽʨʢʘ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʜʚʽ ʧʽʜʚʠʙʽʨʢʠ: ʮʝʥʪʨʘʣʴʥʽ ʛʘʣʘʢʪʠʢʠ (Mr < -20.7, N~19 000) ʪʘ ʾʭ ʩʣʘʙʢʽ 

ʩʫʩʽʜʠ (Mr > -20.7, N~42 000).  ɺʠʟʥʘʯʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʠʧ ʛʘʣʘʢʪʠʢ. 

 ʂʽʣʴʢʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʢʦʣʴʦʨʫ ʮʝʥʪʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ ʽ ʾʭ ʩʫʩʽʜʽʚ, ʨʽʟʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʧʘʜʢʦʚʠʤʠ ʨʦʟʧʦʜʽʣʘʤʠ ʚʠʷʚʠʚ ʧʝʨʝʚʠʱʝʥʥʷ ʧʘʨ ʛʘʣʘʢʪʠʢ 

(>3ů), ʚ ʷʢʠʭ ʦʙʠʜʚʽ ʢʦʤʧʦʥʝʥʪʠ ð ʨʘʥʥʽ ʛʘʣʘʢʪʠʢʠ (E-E). ɼʘʥʝ  ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʡʜʝʥʦ ʪʽʣʴʢʠ ʩʝʨʝʜ 

ʥʘʡʪʽʩʥʽʰʠʭ ʧʘʨ ʮʝʥʪʨʘʣʴʥʠʭ (ʧʝʨʰʠʡ ʩʫʩʽʜ ʜʦ 100 ʢʧʩ), ʘʣʝ ʥʝ ʟʥʘʡʰʣʠ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜ ʰʠʨʰʠʭ 

ʧʘʨ (ʜʨʫʛʠʡ/ʪʨʝʪʽʡ ʩʫʧʫʪʥʠʢ ʜʘʣʽ 100 ʢʧʩ).  

 ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʢʣʘʩʠʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʨʬʦʣʦʛʽʷīʛʫʩʪʠʥʘ ʧʨʦ ʪʝ, 

ʱʦ ʯʘʩʪʢʘ ʛʘʣʘʢʪʠʢ ʨʘʥʥʽʭ ʪʠʧʽʚ ʟʥʘʯʥʦ ʚʠʱʘ ʚ ʩʢʫʧʯʝʥʥʷʭ, ʥʽʞ ʫ ʧʦʣʽ, ʽ ʱʦ ʟʣʠʪʪʷ ʛʘʣʘʢʪʠʢ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʣʽʧʪʠʯʥʠʭ (ʨʘʥʥʴʦʛʦ ʪʠʧʫ) ʛʘʣʘʢʪʠʢ. ʊʦʙʪʦ, ʥʘʷʚʥʽʩʪʴ ʭʦʯʘ ʙ ʦʜʥʽʻʾ 

ʨʘʥʥʴʦʾ ʛʘʣʘʢʪʠʢʠ ʚ ʧʘʨʽ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʣʠʪʪʷ ʚ ʙʽʣʴʰ ʨʘʥʥʶ ʝʧʦʭʫ 

(ɼ.ɺ.ɼʦʙʨʠʯʝʚʘ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ɸ.ɸ. ɽʣʠʾʚ). 

ɺʣʘʩʪʠʚʦʩʪʽ ʛʘʣʘʢʪʠʢ ʚ ʦʙʣʘʩʪʷʭ ʟ ʥʠʟʴʢʦʶ (ʥʘʜʥʠʟʴʢʦʶ) ʛʫʩʪʠʥʦʶ                                  

ʨʝʯʦʚʠʥʠ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʧʦʟʘʛʘʣʘʢʪʠʯʥʦʾ ʘʩʪʨʦʥʦʤʽʾ ʻ ʧʦʨʽʚʥʷʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʧʨʠʪʘʤʘʥʥʠʭ ʛʘʣʘʢʪʠʢʘʤ ʟ ʤʦʤʝʥʪʫ ʫʪʚʦʨʝʥʥʷ ʪʘ ʚʥʘʩʣʽʜʦʢ ʚʣʘʩʥʦʾ ʝʚʦʣʶʮʽʾ, ʽ ʪʘʢʠʭ, ʱʦ ʛʘʣʘʢʪʠʢʠ 

ʥʘʙʫʣʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʩʫʩʽʜʥʽʤʠ ʦʙôʻʢʪʘʤʠ ʚ ʧʘʨʘʭ, ʛʨʫʧʘʭ ʽ ʩʢʫʧʯʝʥʥʷʭ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ ʨʝʧʝʨʥʫ 

ʚʠʙʽʨʢʫ ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʙʣʘʩʪʷʭ ʟ ʜʫʞʝ ʥʠʟʴʢʦʶ ʛʫʩʪʠʥʦʶ ʤʘʪʝʨʽʾ, 

ʦʯʝʚʠʜʥʘ. ʇʝʨʰʠʡ ʂʘʪʘʣʦʛ ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ ï CIG ī ʙʫʚ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ɺ. ʂʘʨʘʯʝʥʮʝʚʦʶ (1973 

ʨ.) ʥʘ ʦʩʥʦʚʽ ʇʝʨʰʦʛʦ ʇʘʣʦʤʘʨʩʴʢʦʛʦ ʦʛʣʷʜʫ ʥʝʙʘ. ʄʦʜʠʬʽʢʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʽʟʦʣʴʦʚʘʥʦʩʪʽ CIG  ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʢʘʪʘʣʦʛʫ 2MIG (ftp://cdsarc.u-strasb.fr/pub/cats/YII /257).  

ɿʘʣʝʞʥʽʩʪʴ ʊʘʣʣʽïʌʽʰʝʨʘ, ʪʦʙʪʦ ʣʽʥʽʡʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʪʘ 

ʣʦʛʘʨʠʬʤʦʤ ʰʠʨʠʥʠ ʣʽʥʽʾ HI 21 ʩʤ, ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʙʘʨʽʦʥʥʦʶ ʤʘʩʦʶ 

ʜʠʩʢʘ ʪʘ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʛʘʣʘʢʪʠʢʠ. ɺʦʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʛʘʣʘʢʪʠʢ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʜʦ ʛʘʣʘʢʪʠʢ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʝʨʚʦʥʦʛʦ 

ʟʤʽʱʝʥʥʷ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʽ ʊʘʣʣʽīʌʽʰʝʨʘ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʣʘʢʪʠʢ ʽʟ 

ʙʘʟʠ ʜʘʥʠʭ HyperLEDA (http://leda.univ-lyon1.fr/):  ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ,Vm; ʘʙʩʦʣʶʪʥʘ 

ʩʚʽʪʥʽʩʪʴ, MB, ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʨʝʢʮʽʷʤʠ. ɿʥʘʯʝʥʥʷ ʚʠʜʠʤʦʾ ʟʦʨʷʥʦʾ ʚʝʣʠʯʠʥʠ ʚ ʂ-ʩʤʫʟʽ, Ks,  

ʛʝʣʽʦʮʝʥʪʨʠʯʥʘ ʧʨʦʤʝʥʝʚʘ ʰʚʠʜʢʽʩʪʴ, Vh, ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʠʧ ʙʫʣʠ ʚʟʷʪʽ ʽʟ ʢʘʪʘʣʦʛʫ 2MIG. 

ɸʙʩʦʣʶʪʥʘ ʚʝʣʠʯʠʥʘ MK ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟʘ ʚʠʜʠʤʦʶ Ks ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚ ʩʠʩʪʝʤʽ VLG. ʉʪʘʣʫ ɻʘʙʙʣʘ 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ H0 = 73 ʢʤ/ʩ/ʄʧʢ.   ʇʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʙʣʠʟʴʢʠʭ (VLG < 700 ʢʤ/ʩ) ʪʘ ʛʘʣʘʢʪʠʢ ʧʦʟʘ 

ftp://cdsarc.u-strasb.fr/pub/cats/YII/257
http://leda.univ-lyon1.fr/
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ʝʣʽʧʩʦʤ 95% ʚʽʨʦʛʽʜʥʦʩʪʽ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʧʨʷʤʫ, ʦʙʝʨʥʝʥʫ ʪʘ ʦʨʪʦʛʦʥʘʣʴʥʫ ʟʘʣʝʞʥʦʩʪʽ 

ʊʘʣʣʽīʌʽʰʝʨʘ ʜʣʷ ʨʽʟʥʠʭ ʧʽʜʚʠʙʽʨʦʢ ʩʧʽʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ ʟ ʢʘʪʘʣʦʛʫ 2MIG. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʽ: 

1) ʷʢ ʜʣʷ ʛʘʣʘʢʪʠʢ ʟ ʜʦʚʽʣʴʥʠʤʠ ʥʘʭʠʣʘʤʠ ʜʦ ʧʨʦʤʝʥʶ ʟʦʨʫ, ʪʘʢ ʽ ʜʣʷ ʪʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʟ ʨʝʙʨʘ (edge-on) ʥʘʭʠʣ ʟʘʣʝʞʥʦʩʪʽ ʊʘʣʣʽīʌʽʰʝʨʘ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ B- ʜʦ Ks-ʩʤʫʛ ʩʪʘʻ 

ʢʨʫʪʽʰʠʤ; 2) ʩʢʦʨʦʯʝʥʥʷ ʚʠʙʽʨʢʠ ʜʦ ʣʠʰʝ ʛʘʣʘʢʪʠʢ, ʚʠʜʠʤʠʭ ʟ ʨʝʙʨʘ (182 ʽʟ 527), ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʨʦʟʢʠʜ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʊʘʣʣʽ-ʌʽʰʝʨʘ ʚ ʦʙʦʭ ʩʤʫʛʘʭ ; 3) ʚʢʣʶʯʝʥʥʷ ʚ ʦʙʝʨʥʝʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʊʘʣʣʽīʌʽʰʝʨʘ ʜʦʜʘʪʢʦʚʠʭ ʨʝʛʨʝʩʦʨʽʚ ʧʦʢʘʟʘʣʦ ʟʥʘʯʫʱʽʩʪʴ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʢʦʣʽʨ ʪʘ ʚʽʜʥʦʰʝʥʥʷ 

ʦʩʝʡ; 4) ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʽʣʷʪʠʚʥʠʭ ʜʘʥʠʭ ʟ ʙʘʟʠ HyperLEDA ʜʘʻ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʟʘʣʝʞʥʦʩʪʝʡ ʊʘʣʣʽīʌʽʰʝʨʘ; 5) ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʝʞʥʦʩʪʽ 

ʊʘʣʣʽīʌʽʰʝʨʘ ʚ Ks-ʩʤʫʟʽ ʜʣʷ ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ ʢʘʪʘʣʦʛʫ 2MIG ʪʘ ʜʣʷ ʛʘʣʘʢʪʠʢ ʫ ʩʢʫʧʯʝʥʥʷʭ. 

ɯʟʦʣʴʦʚʘʥʽ ʛʘʣʘʢʪʠʢʠ ʢʘʪʘʣʦʛʫ 2MIG  ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʨʝʧʝʨʥʫ ʚʠʙʽʨʢʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʦʪʦʯʝʥʥʷ.  ʅʘʚʝʜʝʥʽ ʚ ʩʠʩʪʝʤʽ ñrest-frameò ʢʦʣʴʦʨʠ ʚ ʙʣʠʟʴʢʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʪʘ ʦʧʪʠʯʥʦʤʫ 

ʜʽʘʧʘʟʦʥʘʭ ʛʘʣʘʢʪʠʢ 2MIG ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʛʘʣʘʢʪʠʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʙʽʣʴʰ 

ʱʽʣʴʥʦʤʫ ʦʪʦʯʝʥʥʽ (ʛʨʫʧʠ, ʩʢʫʧʯʝʥʥʷ, ʪʨʠʧʣʝʪʠ ʪʘ ʧʘʨʠ ʛʘʣʘʢʪʠʢ). ɻʘʣʘʢʪʠʢʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʘʢʽ 

ʧʽʜʚʠʙʽʨʢʠ: E (early types, ʨʘʥʥʽ ʪʠʧʠ): T= -2,0, 1; M (middle, ʩʝʨʝʜʥʽ ʪʠʧʠ): T=2ï5; L (late, ʧʽʟʥʽ ʪʠʧʠ): 

T=6ï10, ʘ ʜʣʷ ʦʪʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʽ: 1) ʛʘʣʘʢʪʠʢʠ 

ʨʘʥʥʽʭ ʪʠʧʽʚ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʽʚ (J-H) ʪʘ (g-r) ʜʣʷ ʚʩʽʭ  ʢʣʘʩʽʚ ʦʪʦʯʝʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʤʘʩʠʚʥʠʭ E-ʛʘʣʘʢʪʠʢ ʚ ʢʦʤʧʘʢʪʥʠʭ ʧʘʨʘʭ, ʷʢʽ ʟʥʘʯʥʦ ʯʝʨʚʦʥʽʰʽ ʪʘ ʷʩʢʨʘʚʽʰʽ, ʥʽʞ ʽʟʦʣʴʦʚʘʥʽ 

ʛʘʣʘʢʪʠʢʠ. ɿʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʮʽ ʧʘʨʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʮʝʥʪʨʘʭ ʥʘʩʝʣʝʥʽʠhʭ ʩʠʩʪʝʤ (ʛʨʫʧʘʭ 

ʪʘ ʩʢʫʧʯʝʥʥʷʭ);                   2) ʛʘʣʘʢʪʠʢʠ  ʪʠʧʫ M ʪʘ  L, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʛʨʫʧʘʭ ʪʘ ʧʘʨʘʭ ʛʘʣʘʢʪʠʢ, 

ʤʘʶʪʴ ʯʝʨʚʦʥʽʰʽ (J-H) ʢʦʣʴʦʨʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʟʦʣʴʦʚʘʥʠʤʠ  2MIG-ʛʘʣʘʢʪʠʢʘʤʠ. ʊʝ ʞ ʩʘʤʝ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʜʣʷ ʢʦʣʴʦʨʽʚ (g-r), ʘʣʝ ʚʞʝ ʜʣʷ ʛʘʣʘʢʪʠʢ ʫ ʛʨʫʧʘʭ ʽ ʧʘʨʘʭ ʟ ʚʝʣʠʢʠʤʠ ʨʽʟʥʠʮʷʤʠ 

ʧʨʦʤʝʥʝʚʠʭ ʰʚʠʜʢʦʩʪʝʡ (~180 ʢʤ/ʩ); 3) ʛʘʣʘʢʪʠʢʠ ʚ ʪʽʩʥʠʭ ʧʘʨʘʭ  (ʟ ʨʽʟʥʠʮʷʤʠ ʧʨʦʤʝʥʝʚʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ~50 ʢʤ/ʩ ʪʘ ʧʨʦʝʢʪʦʚʘʥʠʤ ʨʘʜʽʫʩʦʤ ~30 ʢʧʢ), ʤʘʶʪʴ ʪʝ ʞ ʩʘʤʝ ʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ (g-r) ʘʙʦ 

ʞ ʥʘʚʽʪʴ ʻ ʙʣʘʢʠʪʥʽʰʠʤʠ, ʥʽʞ ʽʟʦʣʴʦʚʘʥʽ  ʛʘʣʘʢʪʠʢʠ 2MIG. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʢʦʣʴʦʨʠ ʛʘʣʘʢʪʠʢ ʟʥʘʯʫʱʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʦʪʦʯʝʥʥʷ ʛʘʣʘʢʪʠʢ (ɺ.ʖ. 

ʂʘʨʘʯʝʥʮʝʚʘ). 

ɯʟʦʣʴʦʚʘʥʽ ʛʘʣʘʢʪʠʢʠ ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ (ɸʗɻ) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭʥʽ 

ʤʫʣʴʪʠʭʚʠʣʴʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟ ʚʧʣʠʚʫ ʦʪʦʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʢʨʝʮʽʾ ʥʘ 

ʮʝʥʪʨʘʣʴʥʽ ʥʘʜʤʘʩʠʚʥʽ ʯʦʨʥʽ ʜʽʨʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʝʬʝʢʪʽʚ ʦʪʦʯʝʥʥʷ. ɼʣʷ ʪʘʢʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 36 ʽʟʦʣʴʦʚʘʥʠʭ ɸʗɻ ʚ ʧʽʚʥʽʯʥʦʤʫ ʥʝʙʽ (d<ï15Á) ʰʣʷʭʦʤ ʢʨʦʩ-ʢʦʨʝʣʷʮʽʾ 

2MASS ʢʘʪʘʣʦʛʫ ʽʟʦʣʴʦʚʘʥʠʭ ʛʘʣʘʢʪʠʢ 2MIG ʪʘ ʢʘʪʘʣʦʛʫ Veron-Cetty ʢʚʘʟʘʨʽʚ ʽ ʘʢʪʠʚʥʠʭ ʷʜʝʨ 
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ʛʘʣʘʢʪʠʢ (KS<= 12.0
m
 ʚ 2MASS ʽ Vr<15000 ʢʤ/ʩ). ɼʣʷ ʘʥʘʣʽʟʫ ʤʫʣʴʪʠʭʚʠʣʴʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʩʽ ʥʘʷʚʥʽ ʘʨʭʽʚʥʽ ʜʘʥʽ, ʜʦʩʪʫʧʥʽ ʟ ʣʽʪʝʨʘʪʫʨʠ ʽ ʙʘʟ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʣʘʩʥʽ ʩʧʦʩʪʝʨʝʞʥʽ 

ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʥʘ ʪʝʣʝʩʢʦʧʘʭ 2.6-ʤ ʂʨʠʤʩʴʢʦʾ ʘʩʪʨʦʬʽʟʠʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʽ 2-ʤ ʪʝʣʝʩʢʦʧʘ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʊʘʾʣʘʥʜʫ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʽʟʦʣʴʦʚʘʥʠʭ 2MIG ɸʗɻ ʧʽʚʥʽʯʥʦʛʦ ʥʝʙʘ ʥʘʣʝʞʠʪʴ ʜʦ ʪʠʧʽʚ S0-Sc, ʜʝ 

ʙʣʠʟʴʢʦ 40 % ʤʘʶʪʴ ʪʠʧ Sb, ʧʦʣʦʚʠʥʘ 2MIG ʽʟʦʣʴʦʚʘʥʠʭ ɸʗɻ ï ʮʝ ʛʘʣʘʢʪʠʢʠ ʪʠʧʫ Sy2. ɯʟʦʣʴʦʚʘʥʽ 

2MIG ɸʗɻ ʻ ʩʣʘʙʢʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʽʜ ʨʘʜʽʦ- ʜʦ ʍ-ʜʽʘʧʘʟʦʥʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʛʽʧʦʪʝʟʦʶ ʧʨʦ ʥʠʟʴʢʫ ʩʚʽʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ɸʗɻ ʚ ʄʽʩʮʝʚʦʤʫ ɺʩʝʩʚʽʪʽ. ʋʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʩʽʤ 

ʽʟʦʣʴʦʚʘʥʠʤ ɸʗɻ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʪʠʧʫ Sy1 (ʙʝʟ ʩʣʘʙʢʠʭ ʛʘʣʘʢʪʠʢ-ʩʫʧʫʪʥʠʢʽʚ) ʧʨʠʪʘʤʘʥʥʘ ʪʘʢʘ 

ʤʦʨʬʦʣʦʛʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʷʢ ʙʘʨ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʘʨ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʩʥʫʚʘʥʥʷ 

ʦʙʣʘʩʪʽ ʰʠʨʦʢʠʭ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ (ʐɽʃ) ʚ ʽʟʦʣʴʦʚʘʥʽʡ ʛʘʣʘʢʪʠʮʽ ʽ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʛʘʟʫ ʽ ʧʠʣʫ ʚʽʜ 

ʜʠʩʢʫ ʛʘʣʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʦʛʦ ʷʜʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʦʜʽʷ ʟ ʩʫʩʽʜʥʽʤʠ ʛʘʣʘʢʪʠʢʘʤʠ ʥʝ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʐɽʃ (ʅ.ɻ. ʇʫʣʘʪʦʚʘ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ʖ.ɺ. ɹʘʙʠʢ). 

ʈʝʥʪʛʝʥʽʚʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤʠ ʷʜʨʘʤʠ. ɯʟ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ  

60 ʽʟʦʣʴʦʚʘʥʠʭ 2MIG ʛʘʣʘʢʪʠʢ ʄʽʩʮʝʚʦʛʦ ɺʩʝʩʚʽʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 34 ʛʘʣʘʢʪʠʢʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʢʦʩʤʽʯʥʠʤʠ ʦʙʩʝʨʚʘʪʦʨʽʷʤʠ XMM /Chandra/ Swift-XRT/Nustar/Suzaku. ɼʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʧʝʢʪʨʠ 13 ʛʘʣʘʢʪʠʢ - ESO 317-038, ESO 438-009, Circinus galaxy, CGCG 179-005, NGC 1050, NGC 

2989, NGC 5347, NGC 6300, UGC 01597, UGC02936, UGC 10120, 2MIG1607, MCG-02-09-040. ɼʣʷ 

ʥʠʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥʠ ʷʢ ñʚʥʫʪʨʽʰʥʷò (ʚʠʧʨʘʚʣʝʥʘ ʟʘ ʧʦʛʣʠʥʘʥʥʷ) ʩʚʽʪʥʽʩʪʴ, 

ʩʪʝʧʝʥʝʚʽ ʽʥʜʝʢʩʠ, ʟʥʘʯʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ (ʩʪʦʚʧʯʠʢʦʚʘ ʛʫʩʪʠʥʘ NH), ʧʘʨʘʤʝʪʨʠ ʩʧʝʢʪʨʫ 

ʚʽʜʙʠʪʪʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʤʽʩʽʡʥʦʾ ʣʽʥʽʾ  Fe KŬ  6.4 ʢʝɺ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ). 

ʆʪʨʠʤʘʥʦ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʪʘ ʯʘʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʩʧʝʢʪʨʽʚ ʫ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʝʥʝʨʛʽʡ ʚʽʜ 0,5 ʜʦ 200 ʢʝɺ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʤʽʩʽʡ XMM -Newton, Swift 

XRT/BAT ʪʘ NuStar ʜʣʷ ʜʚʦʭ ʛʘʣʘʢʪʠʢ ï LEDA 2816028, RBS 2041. ɼʣʷ ʮʠʭ ʛʘʣʘʢʪʠʢ ʪʘʢʠʡ ʘʥʘʣʽʟ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʧʝʨʰʝ. ɼʣʷ ʛʘʣʘʢʪʠʢʠ NGC 4748 ʚʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʜʝʪʘʣʴʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʫ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʝʥʝʨʛʽʡ ʚʽʜ 0.5 ʜʦ 200 ʢʝɺ ʥʘ ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʫʧʫʪʥʠʢʘʤʠ XMM -

Newton/Swift/INTEGRAL. ɺʠʷʚʣʝʥʦ, ʱʦ ʾʾ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʚʠʨʘʞʝʥʦʛʦ ʤôʷʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʜʦ 2 ʢʝɺ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʝʧʝʥʝʚʠʡ ʽʥʜʝʢʩ ʩʧʝʢʪʨʫ 

ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʥʘʡʜʝʥʦ ʱʦ ʘʢʪʠʚʥʝ ʷʜʨʦ 

NGC 4748 ʤʦʞʝ ʤʘʪʠ ʜʚʦʭʢʦʤʧʦʥʝʥʪʥʠʡ ʘʢʨʝʮʽʡʥʠʡ ʜʠʩʢ, ʚ ʷʢʦʤʫ ʚʥʫʪʨʽʰʥʷ, ʙʣʠʞʯʘ ʜʦ ʯʦʨʥʦʾ 

ʜʽʨʠ ʯʘʩʪʠʥʘ ʻ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʽʦʥʽʟʦʚʘʥʦʶ ʪʘ ʛʝʦʤʝʪʨʠʯʥʦ ʪʦʚʩʪʦʶ, ʘ ʟʦʚʥʽʰʥʽ ʦʙʣʘʩʪʽ ʻ 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

30 

 

çʥʝʡʪʨʘʣʴʥʠʤʠè, ʛʝʦʤʝʪʨʠʯʥʦ ʪʦʥʢʠʤʠ ʽ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʢʦʨʦʥʫ ʟ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʭ ʥʝʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʥʽʚ. 

ʇʨʦʚʝʜʝʥʦ ˇʨʫʥʪʦʚʥʫ ʨʦʙʦʪʫ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʩʧʝʢʪʨʽʚ ʘʢʪʠʚʥʠʭ ʷʜʝʨ ʛʘʣʘʢʪʠʢ ʫ 

ʜʽʘʧʘʟʦʥʽ ʝʥʝʨʛʽʡ 0.5ï250 ʢʝɺ ʥʘ ʦʩʥʦʚʽ ʦʨʠʛʽʥʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʟ 95 ʦʙôʻʢʪʽʚ ʢʘʪʘʣʦʛʫ 22-month Swift-

BAT All -Sky Hard X-ray Survey. ɼʣʷ ʛʘʣʘʢʪʠʢ ʚʠʙʽʨʢʠ ʦʪʨʠʤʘʥʦ ʧʘʨʘʤʝʪʨʠ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʩʧʝʢʪʨʽʚ 

ʟʘ ʜʘʥʠʤʠ ʩʫʧʫʪʥʠʢʽʚ XMM-Newton ʪʘ INTEGRAL/IBIS, ʧʦʙʫʜʦʚʘʥʽ ʚʟʘʻʤʥʽ ʟʘʣʝʞʥʦʩʪʽ ʬʦʪʦʥʥʦʛʦ 

ʽʥʜʝʢʩʫ ɻ, ʧʘʨʘʤʝʪʨʘ ʚʽʜʥʦʩʥʦʛʦ ʚʽʜʙʠʪʪʷ R, ʝʥʝʨʛʽʾ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʦʙʨʽʟʘʥʥʷ Ecut-off, ʝʢʚʽʚʘʣʝʥʪʥʦʾ 

ʰʠʨʠʥʠ ʣʽʥʽʾ EW Fe KŬ ʪʘ ʩʪʦʚʧʯʠʢʦʚʦʾ ʛʫʩʪʠʥʠ NH. ʇʨʦʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʷʢ ʜʣʷ ʚʩʽʻʾ 

ʚʠʙʽʨʢʠ, ʪʘʢ ʽ ʦʢʨʝʤʦ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʘʜʽʦ-ʛʫʯʥʦʩʪʽ ʛʘʣʘʢʪʠʢ ʪʘ ʚʽʜ ʩʝʡʬʝʨʪʽʚʩʴʢʠʭ ʪʠʧʽʚ ɸʗɻ. 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʧʨʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚʽʜʥʦʩʥʦʛʦ ʚʽʜʙʠʪʪʷ R ʧʨʠ 

ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʬʦʪʦʥʥʦʛʦ ʽʥʜʝʢʩʫ ɻ ʜʣʷ Sy2 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ Sy2 (ʩʝʡʬʝʨʪʽʚʩʴʢʠʤʠ ʛʘʣʘʢʪʠʢʘʤʠ 1-ʛʦ 

ʪʠʧʫ). ʇʦʢʘʟʘʥʦ, ʱʦ ʧʘʨʘʤʝʪʨ R ʤʘʻ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʨʘʜʽʦ-ʛʫʯʥʠʭ ʛʘʣʘʢʪʠʢʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʘʜʽʦ-

ʪʠʭʠʤʠ, ʘ ʟʥʘʯʝʥʥʷ EW Fe KŬ ʫ ʨʘʜʽʦ-ʛʫʯʥʠʭ ʛʘʣʘʢʪʠʢʘʭ ʧʨʠ ʬʽʢʩʦʚʘʥʦʤʫ ʟʥʘʯʝʥʥʽ R ʤʝʥʰʽ, ʘʥʽʞ ʫ 

ʨʘʜʽʦ-ʪʠʭʠʭ. ʋ ʮʽʣʦʤʫ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ ɸʗɻ, ʷʢʘ ʚʠʭʦʜʠʪʴ 

ʟʘ ʨʘʤʢʠ ʫʥʽʬʽʢʦʚʘʥʦʾ ʩʭʝʤʠ ɸʥʪʦʥʫʯʯʽïʄʽʣʣʻʨʘ (ɸ.ɸ. ɺʘʩʠʣʝʥʢʦ).  

ʈʦʟʧʦʜʽʣ ʪʘ ʨʫʭʠ ʛʘʣʘʢʪʠʢ ʥʘ ʤʘʩʰʪʘʙʘʭ ʄʽʩʮʝʚʦʛʦ ʥʘʜʩʢʫʧʯʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʽʚ ʙʣʠʟʴʢʠʭ ʛʘʣʘʢʪʠʢ ʚ ʦʙʣʘʩʪʷʭ ʄʽʩʮʝʚʦʛʦ ɺʩʝʩʚʽʪʫ ʟ ʥʠʟʴʢʦʶ ʛʫʩʪʠʥʦʶ. 

ʆʙʣʘʩʪʴ ʥʘʚʢʦʣʦ ɻʘʣʘʢʪʠʢʠ ʜʽʘʤʝʪʨʦʤ ʙʽʣʷ 100 ʄʧʢ ʤʽʩʪʠʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʠ ɺʩʝʩʚʽʪʫ: ʛʨʫʧʠ, 

ʩʢʫʧʯʝʥʥʷ, ʬʽʣʘʤʝʥʪʠ, ʢʦʩʤʽʯʥʽ ʚʦʡʜʠ.  ɺʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ 7596 ʛʘʣʘʢʪʠʢ ʟ ʨʘʜʽʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ < 

3500 ʢʤ/ʩ ʧʨʠʙʣʠʟʥʦ 42% ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʞʦʜʥʠʭ ʥʘʩʝʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘʢʠʭ ʷʢ ʩʢʫʧʯʝʥʥʷ, ʛʨʫʧʠ 

ʪʦʱʦ. ɼʦ ʥʠʭ ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʧʝʨʢʦʣʷʮʽʡʥʠʡ ʤʝʪʦʜ ʚʠʜʽʣʝʥʥʷ ʜʠʬʫʟʥʠʭ ʘʛʣʦʤʝʨʘʪʽʚ. 

 ʆʮʽʥʶʶʯʠ ʚʽʜʩʪʘʥʴ ʜʦ ʛʘʣʘʢʪʠʢʠ ʟʘ ʾʾ ʨʘʜʽʘʣʴʥʦʶ ʚʽʜʩʪʘʥʥʶ ʽ ʥʝʭʪʫʶʯʠ ʧʝʢʫʣʷʨʥʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʤʠ ʟʥʘʡʰʣʠ ʧʨʦʩʪʦʨʦʚʫ ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʜʣʷ ʢʦʞʥʦʾ ʛʘʣʘʢʪʠʢʠ. ɼʚʽ 

ʪʨʝʪʠʥʠ ʛʘʣʘʢʪʠʢ ʤʘʶʪʴ ʥʘʡʙʣʠʞʯʦʛʦ ʩʫʩʽʜʘ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 2.8 Mpc.  

 ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʩʬʝʨʠʯʥʠʭ ʦʙôʻʤʽʚ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʛʘʣʘʢʪʠʢ ʟʽ ʩʚʽʪʥʽʩʪʶ ʚʠʱʦʶ ʚʽʜ ʧʝʚʥʦʾ 

ʛʨʘʥʠʯʥʦʾ (ʩʚʽʪʥʽʩʪʴ ʄʘʛʝʣʘʥʦʚʠʭ ʍʤʘʨ). ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʙʽʨʢʫ 10 502 ʛʘʣʘʢʪʠʢ ʟ 

ʨʘʜʽʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʜʦ 3500 ʢʤ/c. ɺʠʙʽʨʢʘ ʦʭʦʧʣʶʚʘʣʘ ʦʙʠʜʚʽ ʧʽʚʥʽʯʥʫ ʽ ʧʽʚʜʝʥʥʫ ʥʝʙʝʩʥʽ ʩʬʝʨʠ 

ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʷʩʫ ʚ ʦʢʦʣʽ ɻʘʣʘʢʪʠʯʥʦʛʦ ʝʢʚʘʪʦʨʘ | b |<15Ǔ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʝʬʝʢʪʽʚ ʩʝʣʝʢʮʽʾ ʧʦ 

ʚʽʜʩʪʘʥʽ ʚʠʢʣʶʯʝʥʦ ʟ ʚʠʙʽʨʢʠ ʢʘʨʣʠʢʦʚʽ ʛʘʣʘʢʪʠʢʠ ʩʣʘʙʰʽ ʟʘ MK = ī18.4. ɿʥʘʡʜʝʥʦ 89 ʧʫʩʪʦʪ (ʚʦʡʜʽʚ) 

ʟ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 24 ʜʦ 12 ʄʧʢ. ɺʠʷʚʠʣʦʩʷ, ʱʦ 93% ʩʬʝʨʠʯʥʠʭ ʚʦʡʜʽʚ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ 

ʙʽʣʴʰʽ ʛʽʧʝʨʚʦʡʜʠ. ʅʘʡʙʽʣʴʰʠʡ ʩʝʨʝʜ ʥʠʭ, ʫʪʚʦʨʝʥʠʡ 56 ʩʬʝʨʘʤʠ, ʦʪʦʯʫʻ ʄʽʩʮʝʚʠʡ ʦʙôʻʤ ʽ 

ʩʢʫʧʯʝʥʥʷ Virgo ʫ ʬʦʨʤʽ ʧʽʜʢʦʚʠ. ɼʨʫʛʠʡ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʽʧʝʨʚʦʡʜ ʤʽʩʪʠʪʴ 22 ʩʬʝʨʠʯʥʠʭ ʚʦʡʜʠ ʚ 
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ʩʫʟʽʨôʾ ɽʨʽʜʘʥʘ. ʉʝʨʝʜ 2906 ʢʘʨʣʠʢʦʚʠʭ ʛʘʣʘʢʪʠʢ ʪʽʣʴʢʠ 68 ʨʦʟʤʽʱʝʥʽ ʫ ʚʠʷʚʣʝʥʠʭ ʚʦʡʜʘʭ. ɺʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʟʥʽʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʠʧʘʤʠ (85% ʻ Ir, Im, BCD, Sm), ʾʭʥʷ ʘʙʩʦʣʶʪʥʘ ʟʦʨʷʥʘ 

ʚʝʣʠʯʠʥʘ ʚʽʜ -13.0 ʜʦ -16.7. ʇʦʧʫʣʷʮʽʷ ʢʘʨʣʠʢʦʚʠʭ ʛʘʣʘʢʪʠʢ ʫ ʚʦʡʜʘʭ ʧʦʢʘʟʫʻ ʪʝʥʜʝʥʮʽʶ ʧʝʨʝʙʫʚʘʪʠ 

ʥʝʛʣʠʙʦʢʦ ʧʽʜ ʧʦʚʝʨʭʥʷʤʠ ʚʦʡʜʽʚ (ɺ.ʖ. ʂʘʨʘʯʝʥʮʝʚʘ, ɸ.ɸ.ɽʣʠʾʚ).  

 ʊʝʦʨʝʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʣʠʪʪʷ ʧʦʜʚʽʡʥʠʭ ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ. ʇʨʦʚʝʜʝʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʣʠʪʪʷ ʧʦʜʚʽʡʥʠʭ ʥʘʜʤʘʩʠʚʥʠʭ ʯʦʨʥʠʭ ʜʽʨ (ʇʅʏɼ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʦʛʦ 

2-ʪʽʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʝʨʤʽʪʽʚʩʴʢʦʶ ʩʭʝʤʦʶ ʽʥʪʝʛʨʫʚʘʥʥʷ. ɻʨʘʚʽʪʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʯʦʨʥʠʭ ʜʽʨ 

ʦʧʠʩʫʚʘʣʘʩʴ ʧʦʩʪ-ʥʴʶʪʦʥʽʚʩʴʢʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʪʝʨʤʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʦʧʠʩ 

ʦʨʙʽʪ ʇʅʏɼ, ʦʪʨʠʤʘʥʦ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʤʦʜʝʣʝʡ. ʂʽʥʮʝʚʠʡ ʯʘʩ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʟʣʠʪʪʷ ʇʅʏɼ 

ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʦ ʷʢ ʬʫʥʢʮʽʶ ʧʦʯʘʪʢʦʚʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ e0 ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩ q ʧʦʜʚʽʡʥʦʾ. 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʦʜʫ. ʇʽʜ ʯʘʩ ʟʣʠʪʪʷ ʇʅʏɼ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʤʧʣʽʪʫʜʫ 

ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ h+ ʪʘ hĬ. ʆʮʽʥʝʥʦ ʦʯʽʢʫʚʘʥʠʡ ʯʘʩ ʟʣʠʪʪʷ ʜʣʷ ʩʧʠʩʢʫ 

ʚʠʙʨʘʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ SDSS ʇʅʏɼ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʯʘʩ ʟʣʠʪʪʷ ʻ ʩʪʨʦʛʦʶ ʬʫʥʢʮʽʻʶ 

ʦʙʨʘʥʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʪʘ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʪʠʩʷʯ ʨʦʢʽʚ  (ʇ.ʇ. ɹʝʨʮʠʢ, ʆ.ɸ. ɺʝʣʝʩʴ, 

ɯ.ɸ. ɿʽʥʯʝʥʢʦ, ʆ.ɺ. ɿʘʭʦʞʘʡ, ɼ.ɼ. ɯʚʘʥʦʚ).  

ɸʩʪʨʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʟʷʪʦ ʫʯʘʩʪʴ ʚ ʦʙʛʦʚʦʨʝʥʥʽ ʥʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ICRF3 ʪʘ ʾʾ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʦʧʪʠʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʥʝʙʝʩʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʣʽʢʫ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ GAIA [F. 

Mignard, S. Klioner and others. Gaia Data Release 1. The reference frame and the optical properties of 

ICRF sources].  

ɿʘ ʧʨʦʛʨʘʤʦʶ  çʌʆʅè ʫ ʨʘʤʢʘʭ  ʨʦʙʽʪ ʟ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʨʝʩʫʨʩʽʚ 

ʆʙôʻʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʦ 

ʢʘʪʘʣʦʛ ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ  Ŭ,ŭ ʪʘ B-ʚʝʣʠʯʠʥ ʟʽʨ ʜʣʷ ʧʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ ʥʝʙʘ. ʆʙʨʦʙʣʝʥʦ 2260 

ʧʣʘʪʽʚʦʢ. ʂʘʪʘʣʦʛ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ  19,5 ʤʣʥ. ʟʽʨ ʽ ʛʘʣʘʢʪʠʢ ʜʦ B Ò 16.5
m
 ʥʘ ʝʧʦʭʫ 1988.1 ʨ. 

ʂʦʦʨʜʠʥʘʪʠ ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ ʦʪʨʠʤʘʥʦ ʚ ʩʠʩʪʝʤʽ ʢʘʪʘʣʦʛʫ Tycho-2, B-ʚʝʣʠʯʠʥʠ ʧʦʜʘʥʦ ʚ ʩʠʩʪʝʤʽ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ɺʥʫʪʨʽʰʥʷ ʪʦʯʥʽʩʪʴ ʢʘʪʘʣʦʛʫ ʜʣʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ ʩʪʘʥʦʚʠʪʴ ůŬŭ = Ñ0.23" ʪʘ 

ůB = Ñ0.14
m 
(ʜʣʷ ʟʽʨ ʚ ʽʥʪʝʨʚʘʣʽ  B=7

m 
ī14

m
 ʧʦʭʠʙʢʠ ʜʦʨʽʚʥʶʶʪʴ ůŬŭ = Ñ0.10" ʪʘ  ůB = Ñ0.07

m
). 

ʋʟʛʦʜʞʝʥʥʽʩʪʴ ʦʙʯʠʩʣʝʥʠʭ ʢʦʦʨʜʠʥʘʪ ʟ ʦʧʦʨʥʦʶ ʩʠʩʪʝʤʦʶ ʩʪʘʥʦʚʠʪʴ
 

 ůŬŭ = Ñ0.06", ʘ ʟ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʟʦʨʷʥʠʤʠ B-ʚʝʣʠʯʠʥʘʤʠ ī ůB=Ñ0.15
m
. ʇʦʭʠʙʢʠ ʚʽʜʥʦʩʥʦ ʢʘʪʘʣʦʛʫ UCAC-4 

ʩʪʘʥʦʚʣʷʪʴ ůŬŭ =  Ñ0.30" (ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ʂ.ʇʘʢʫʣʷʢ, ɺ.ɺ. ɻʦʣʦʚʥʷ, ɻ.ʆ. ɯʚʘʥʦʚ, ɸ.ɯ. ʗʮʝʥʢʦ, 

ʉ.ɺ.ʐʘʪʦʭʽʥʘ, ʆ.ʄ. ɰʞʘʢʝʚʠʯ). 

ʉʪʚʦʨʝʥʦ ʢʘʪʘʣʦʛ 1385 ʧʦʣʦʞʝʥʴ ʛʦʣʦʚʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʉʘʪʫʨʥʘ (S2ïS9) ʟʘ ʜʘʥʠʤʠ ʦʮʠʬʨʦʚʘʥʠʭ 

ʘʩʪʨʦʧʣʘʪʽʚʦʢ ʆʙô̒ ʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ. ɺʠʢʦʥʘʥʦ 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

32 

 

ʧʦʨʽʚʥʷʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʧʦʣʦʞʝʥʴ ʩʫʧʫʪʥʠʢʽʚ ʟ ʝʬʝʤʝʨʠʜʥʠʤʠ ʜʘʥʠʤʠ ʽʥʩʪʠʪʫʪʫ IMCCE, ʷʢʝ 

ʧʽʜʪʚʝʨʜʠʣʦ ʚʘʞʣʠʚʽʩʪʴ ʦʮʠʬʨʫʚʘʥʥʷ ʘʨʭʽʚʥʠʭ ʘʩʪʨʦʧʣʘʪʽʚʦʢ ʟʽ ʩʫʧʫʪʥʠʢʘʤʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʾʭʥʽʭ 

ʧʦʣʦʞʝʥʴ (ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ʂ.ʇʘʢʫʣʷʢ, ʆ.ʄ. ɰʞʘʢʝʚʠʯ). 

ʄʝʪʦʜʠʢʘ ʦʪʨʠʤʘʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɸʪʤʦʩʬʝʨʥʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʩʧʦʪʚʦʨʶʻ 

ʭʚʠʣʴʦʚʠʡ ʬʨʦʥʪ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ. ʉʧʦʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʭʘʦʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢ ʚ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ ʚ ʯʘʩʽ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ, ʚʪʨʘʪʠ ʢʫʪʦʚʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʚʽʜ ʦʜʥʽʻʾ ʜʦ ʢʽʣʴʢʦʭ ʢʫʪʦʚʠʭ ʩʝʢʫʥʜ. ʋ ʚʽʜʩʫʪʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʟʙʫʨʝʥʴ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʜʠʩʢʘ ɽʡʨʽ (Airy), ʩʪʘʥʦʚʠʣʘ ʙ ʚʽʜ ʢʽʣʴʢʦʭ ʩʦʪʠʭ ʜʦ ʜʝʩʷʪʠʭ 

ʯʘʩʪʦʢ ʢʫʪʦʚʦʾ ʩʝʢʫʥʜʠ ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʜʟʝʨʢʘʣʘ ʪʝʣʝʩʢʦʧʘ. ɼʝʛʨʘʜʘʮʽʶ ʟʦʙʨʘʞʝʥʥʷ ʟʘʟʚʠʯʘʡ 

ʫʩʫʚʘʶʪʴ ʤʝʪʦʜʘʤʠ ʘʜʘʧʪʠʚʥʦʾ ʦʧʪʠʢʠ.  

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ ʽ ʯʘʩʪʦʪʦʶ ʢʘʜʨʽʚ ʚ ʤʽʣʽʩʝʢʫʥʜʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʤʝʨʮʽʡʥʦʾ ʮʠʬʨʦʚʦʾ ʢʘʤʝʨʠ Canon 5D ʟ ʂʄʆʇ-

ʤʘʪʨʠʮʝʶ ʜʣʷ ʰʚʠʜʢʽʩʥʦʾ ʬʦʪʦʤʝʪʨʽʾ ʟ ʪʝʣʝʩʢʦʧʦʤ ʎʝʡʩ-600 ʫ ɸʥʜʨʫʰʽʚʩʴʢʽʡ ʦʙʩʝʨʚʘʪʦʨʽʾ. ʂʄʆʇ-

ʩʝʥʩʦʨ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʬʦʪʦʤʝʪʨʽʶ ʚ ʪʨʴʦʭ ʬʽʣʴʪʨʘʭ ʦʜʥʦʯʘʩʥʦ. ʇʨʦʚʝʜʝʥʦ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʤʝʨʠ. 

ʇʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʞʠʤʫ ñlucky imagingò ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʐʪʨʝʣʷ, ʱʦʙ 

ʧʦʻʜʥʫʚʘʪʠ ʢʘʜʨʠ ʚʠʩʦʢʦ ʾʷʢʦʩʪʽ ʚ ʦʜʥʝ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʜʘ̒  ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʟʦʙʨʘʞʝʥʥʷ  ʟ ʚʠʱʦʶ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʥʽʞ ʙʫʣʦ ʙ ʤʦʞʣʠʚʦ ʚ ʨʝʞʠʤʽ ʟʥʽʤʘʥʥʷ  ʦʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʜʦʚʛʦʶ 

ʝʢʩʧʦʟʠʮʽʻʶ. ʈʦʟʤʽʨ ʟʦʙʨʘʞʝʥʥʷ, ʟʫʤʦʚʣʝʥʠʡ ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ ʘʪʤʦʩʬʝʨʠ, ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʫʜʚʽʯʽ. 

ʈʝʘʣʽʟʦʚʘʥʠʡ ʨʝʞʠʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʇɿʉ ʢʘʤʝʨʽ ATIK 317 L ʟʽ ʰʚʠʜʢʽʩʪʶ ʟʯʠʪʫʚʘʥʥʷ 4 ɻʮ ʜʣʷ 

ʧʨʠʛʥʽʯʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʧʝʨʝʰʢʦʜ ʜʣʷ ʮʽʣʝʡ ʰʚʠʜʢʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ. ʇʨʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʞʠʤʫ ʥʘ ʪʝʣʝʩʢʦʧʽ Celestron NexStar GPS, ʘʧʝʨʪʫʨʘ 280 ʤʤ + CMOS ʤʘʪʨʠʮʷ ʨʦʟʤʽʨʦʤ 3048ʭ4560 

ʧʽʢʩʝʣʽʚ (8 ʤʢʤ), 24ʭ36 ʤʤ. ʆʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪ: ʟʽʨʢʠ ʜʦ 8 ʟʦʨ. ʚʝʣʠʯʠʥʠ ʤʦʞʥʘ ʟʥʽʤʘʪʠ ʫ 

ʚʽʜʝʦʨʝʞʠʤʽ ʟ ʯʘʩʪʦʪʦʶ 24 ʢʘʜʨʠ ʚ ʩʝʢʫʥʜʫ. ʄʦʞʥʘ  ʪʘʢʦʞ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ: ʙʘʛʘʪʦʨʘʟʦʚʝ 

ʥʝʨʫʡʥʫʶʯʝ ʯʠʪʘʥʥʷ ʤʘʪʨʠʮʽ ʜʘʻ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʧʨʦʥʠʢʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʚʦʭ ʟʦʨʷʥʠʭ ʚʝʣʠʯʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʽʢʘ ʰʚʠʜʢʦʛʦ ʟʥʽʤʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʙʦʨʦʤ ʧʝʨʽʦʜʽʚ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ 

ʟʦʙʨʘʞʝʥʥʷ ʽ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷʤ ʚʽʜʽʙʨʘʥʠʭ ʢʘʜʨʽʚ (stacking technique) ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʥʽʤʢʠ ʟ 

ʷʢʽʩʪʶ ʟʦʙʨʘʞʝʥʥʷ, ʙʣʠʟʴʢʦʶ ʜʦ ʜʠʬʨʘʢʮʽʡʥʦʾ ʤʝʞʽ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʧʦʛʦʜʠ 

(ɹ.ʖ.ɾʠʣʷʻʚ ʪʘ ʽʥ.). 
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çɺʟʘʻʤʦʜʽʷ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ ʟ ʪʫʨʙʫʣʝʥʪʥʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ ʛʝʣʽʦʩʬʝʨʠ ʽ 

ʤʽʞʟʦʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè                                                                                                 

(ʪʝʤʘ ɯɯɯ-34-13 (315 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0112U0007812) 

 
ʇʦʢʘʟʘʥʦ, ʱʦ ʢʦʩʤʽʯʥʽ ʧʨʦʤʝʥʽ ʛʨʘʥʠʯʥʦ ʚʠʩʦʢʠʭ ʝʥʝʨʛʽʡ (ʂʇɻɺɽ, E> 10

19.7 
ʝɺ) ʨʦʟʩʽʶʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʟʘʤʘʛʥʽʯʝʥʠʭ ʩʪʨʫʢʪʫʨʘʭ: ʩʢʫʧʯʝʥʥʷʭ ʛʘʣʘʢʪʠʢ, ʬʽʣʘʤʝʥʪʘʭ ʪʘ ʽʥ. ʟ 

ʚʽʣʴʥʠʤ ʧʨʦʙʽʛʦʤ ʧʦʨʷʜʢʫ ʜʝʩʷʪʢʽʚ ʄʧʢ, ʪʦʤʫ ʚ ʨʘʟʽ ʙʣʠʟʴʢʠʭ ʪʨʘʥʟʽʻʥʪʥʠʭ ʜʞʝʨʝʣ ʚ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʤʫ ʧʦʪʦʮʽ ʦʯʽʢʫʻʪʴʩʷ ʽʩʪʦʪʥʠʡ ʚʥʝʩʦʢ ʥʝʨʦʟʩʽʷʥʠʭ ʽ ʩʣʘʙʦʨʦʟʩʽʷʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʘʣʴʥʠʤ ʚ ʦʪʦʪʦʞʥʝʥʥʽ ʪʘʢʠʭ ʜʞʝʨʝʣ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʦʚʦʾ 

ʝʚʦʣʶʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʂʇʅɺɽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʟ ʷʚʥʠʤ 

ʚʠʜʽʣʝʥʥʷʤ ʚʥʝʩʢʫ ʨʦʟʩʽʷʥʠʭ ʽ ʥʝʨʦʟʩʽʷʥʠʭ ʯʘʩʪʠʥʦʢ. ʗʢ ʧʨʠʢʣʘʜ, ʨʦʟʛʣʷʥʫʪʦ ʚʠʧʘʜʢʠ ʪʨʘʥʟʽʻʥʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʷʜʨʘ ʥʘʡʙʣʠʞʯʦ ʾ ʘʢʪʠʚʥʦʾ ʛʘʣʘʢʪʠʢʠ ʎʝʥʪʘʚʨ ɸ (ʧʨʠʧʣʠʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʟʽʨ) ʽ 

ʧʨʠʩʢʦʨʝʥʥʷ ʂʇʅɺɽ ʤʦʣʦʜʠʤ ʤʽʣʽʩʝʢʫʥʜʥʠʤ ʧʫʣʴʩʘʨʦʤ. 

     ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʨʝʢʫʨʝʥʪʥʠʭ ʧʦʪʦʢʽʚ ʩʦʥʷʯʥʦʛʦ ʚʽʪʨʫ ʽʟ ʢʦʨʦʥʘʣʴʥʠʭ ʜʽʨ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʘʣʘʢʪʠʯʥʠʭ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʚʽʪʦʚʦʾ ʤʝʨʝʞ ̔ ʥʝʡʪʨʦʥʥʠʭ 

ʤʦʥʽʪʦʨʽʚ ʨʦʟʛʣʷʥʫʪʦ ʨʦʟʧʦʜʽʣ ʛʘʣʘʢʪʠʯʥʠʭ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ ʜʣʷ ʨʽʟʥʠʭ ʬʘʟ ʩʦʥʷʯʥʦʛʦ ʮʠʢʣʫ. ɺ 

ʨʘʤʢʘʭ ʥʝʦʜʥʦʨʽʜʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʦʭʦʧʣʶʻ ʦʜʥʦʨʽʜʥʠʡ ʬʦʥ ʪʘ ʦʙʣʘʩʪʽ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʧʦʪʦʢʽʚ 

(ɺʐʇ), ʦʪʨʠʤʘʥʦ ʨʦʟʚô̫ ʟʦʢ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʽ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ɺʐʇ ʥʘ ʧʨʦʩʪʦʨʦʚʠʡ 

ʨʦʟʧʦʜʽʣ ʛʘʣʘʢʪʠʯʥʠʭ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘ 2000ī2014 ʨʨ, ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠʧʫʱʝʥʥʷ ʩʪʦʩʦʚʥʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʙʽʛʫ ʢʦʩʤʽʯʥʠʭ ʧʨʦʤʝʥʽʚ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʽʦʜ ɺʐʇ (ɹ.ʆ.ʐʘʭʦʚ, ʖ.ɯ. ʌʝʜʦʨʦʚ,  

ʖ.ʃ. ʂʦʣʝʩʥʠʢ, ɸ.ɯ. ʂʣʶʻʚʘ).  

 

çɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ ʽ 

ʟʽʨʦʢ ʟ ʜʠʩʢʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠè                                                                                  

(ʪʝʤʘ ɯɯɯ-35-14 (332 B); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U008322) 
 

ʇʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ R=45000 ʥʘ ʦʙʩʝʨʚʘʪʦʨʽʾ ʧʽʢʫ 

ʊʝʨʩʢʦʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʜʝ-ʝʰʝʣʝ-ʩʧʝʢʪʨʦʤʝʪʨʘ 2-ʤ ʜʟʝʨʢʘʣʴʥʦʛʦ ʪʝʣʝʩʢʦʧʘ Zeiss-2000. ʆʪʨʠʤʘʥʦ 

ʩʧʝʢʪʨʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʩʫʧʫʪʥʠʢʘ ʖʧʽʪʝʨʘ ɯʦ ʪʘ  ʪʨʘʥʟʠʪʥʠʭ ʝʢʟʦʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ WASP-33 ̔  

HD189733.  

ɺʠʢʦʥʘʥʦ ʬʦʪʦʤʝʪʨʠʯʥʽ ʬʽʣʴʪʨʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʪʝʤʥʶʚʘʥʠʭ ʧʦʜʚʽʡʥʠʭ ʟʽʨ ʽ ʟʽʨ ʟ 

ʪʨʘʥʟʠʪʥʠʤʠ ʝʢʟʦʧʣʘʥʝʪʘʤʠ ʥʘ ʪʝʣʝʩʢʦʧʽ çʂɯʊè ʚ ʃʽʩʥʠʢʘʭ ʧʨʦʪʷʛʦʤ 10 ʥʦʯʝʡ.  
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 ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʢʨʠʚʠʭ ʙʣʠʩʢʫ ʟʘʪʝʤʥʶʚʘʥʦʾ ʧʦʜʚʽʡʥʦʾ ʩʠʩʪʝʤʠ HS 2231 + 2441, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 36-ʩʤ ʪʝʣʝʩʢʦʧʘ. ʄʝʪʦʜʦʤ ʪʘʡʤʽʥʛʫ ʟʘʪʝʤʥʝʥʴ ʦʪʨʠʤʘʥʦ ʩʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʽʩʥʫʚʘʥʥʷ 

ʚ ʩʠʩʪʝʤʽ ʪʨʝʪʴʦʛʦ ʪʽʣʘ.  

ɿʘ ʶʧʽʪʝʨʽʘʥʩʴʢʠʡ ʨʽʢ ʤʘʛʥʽʪʥʝ ʡʦʚʽʮʝʥʪʨʠʯʥʝ ʩʭʠʣʝʥʥʷ ɿʝʤʣʽ  ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ -13.13 ʜʦ 

+ 13,13Ǔ, ʽ ʧʽʜʩʦʥʷʯʥʘ ʪʦʯʢʘ ʥʘ ʤʘʛʥʽʪʦʩʬʝʨʽ ʖʧʽʪʝʨʘ ʟʘ ʦʜʠʥ ʦʨʙʽʪʘʣʴʥʠʡ ʧʝʨʽʦʜ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 

26,26Ǔ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʘʨʽʘʮʽʾ ʡʦʚʽʤʘʛʥʽʪʥʦʾ ʰʠʨʦʪʠ ɿʝʤʣʽ ʥʘ ʖʧʽʪʝʨʽ ʤʘʪʠʤʫʪʴ ʧʝʨʝʚʘʞʥʠʡ ʚʧʣʠʚ 

ʧʨʠ ʩʦʥʷʯʥʦʟʫʤʦʚʣʝʥʠʭ ʟʤʽʥʘʭ ʚʽʜʙʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʤʘʨ ʖʧʽʪʝʨʘ ʽ ʪʫʤʘʥʫ ʥʘʜ ʭʤʘʨʘʤʠ. ʏʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʦʨʙʽʪʠ (e=0.048450) ʧʽʚʥʽʯʥʘ ʧʽʚʢʫʣʷ ʦʪʨʠʤʫʻ ʤʘʡʞʝ ʥʘ 21% ʙʽʣʴʰʠʡ 

ʧʨʠʧʣʠʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʜʦ ʘʪʤʦʩʬʝʨʠ, ʦʩʢʽʣʴʢʠ ʚ ʙʣʠʟʴʢʠʡ ʜʦ ʣʽʪʥʴʦʛʦ ʩʦʥʮʝʩʪʦʷʥʥʷ ʤʦʤʝʥʪ 

ʖʧʽʪʝʨ ʧʝʨʝʙʫʚʘʻ ʚ ʧʝʨʠʛʝʣʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ 

ʧʽʚʥʽʯʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʪʨʦʧʽʯʥʠʭ ʽ ʧʦʤʽʨʥʠʭ ʧʦʷʩʽʚ Aj ʻ ʥʘʦʯʥʠʤ ʬʘʢʪʦʨʦʤ ʬʦʪʦʤʝʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʖʧʽʪʝʨʽ. ɸ ʦʪʨʠʤʘʥʝ ʟ ʘʥʘʣʽʟʫ ʩʧʦʩʪʝʨʝʞʥʠʭ ʜʘʥʠʭ ʟʘ ʧʝʨʽʦʜ 1962ī2015 ʨʨ. 

ʽʩʥʫʚʘʥʥʷ ʮʠʢʣʽʯʥʦʩʪʽ ʚ ʟʤʽʥʘʭ ʬʘʢʪʦʨʘ ʘʢʪʠʚʥʦʩʪʽ Aj ʧʽʚʢʫʣʴ ʧʣʘʥʝʪʠ ʟ ʧʝʨʽʦʜʦʤ ʙʣʠʟʴʢʦ 11.86 

ʨʦʢʽʚ ʜʘʣʠ ʟʤʦʛʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʝʟʦʥʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ 

ʖʧʽʪʝʨʘ.  

ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʚʽʟʫʘʣʴʥʦʛʦ ʙʣʠʩʢʫ ʖʧʽʪʝʨʘ ʟ 1850 ʨ. ʚʢʘʟʫʻ ʥʘ ʚʧʣʠʚ 22,3-

ʨʽʯʥʦʛʦ ʭʝʡʣʽʚʩʴʢʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʮʠʢʣʫ ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʪʨʦʧʦʩʬʝʨʽ ʥʘ ʨʽʚʥʽ ʬʦʨʤʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʢʨʦʤʢʠ ʭʤʘʨ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʙʣʠʩʢʫ 

ʖʧʽʪʝʨʘ ʟʥʘʭʦʜʷʪʴʩʷ ʙʽʣʷ ʩʦʥʷʯʥʦʛʦ ʮʠʢʣʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʘ ʦʩʪʘʥʥʽ 165 ʨʦʢʽʚ ʯʠʩʣʦʤ ɺʦʣʴʬʘ 

(ʙʣʠʟʴʢʦ 1957 ʨ.) ʄʽʥʽʤʘʣʴʥʽ ʦʮʽʥʢʠ ʙʣʠʩʢʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ 1855 ʨ., ʢʦʣʠ ʚ ʮʠʢʣʽ ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ˉ 12 ʯʠʩʣʦ ɺʦʣʴʬʘ ʙʫʣʦ ʤʽʥʽʤʘʣʴʥʠʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʚʢʫʣʴ ʖʧʽʪʝʨʘ ʫ 

ʚʽʟʫʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ ʚ 1962ï2015 ʨʨ. ʧʦʢʘʟʘʣʦ ʧʦʯʝʨʛʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʽʚʜʝʥʥʠʭ ʽ 

ʧʽʚʥʽʯʥʠʭ ʪʨʦʧʽʯʥʠʭ ʽ ʧʦʤʽʨʥʠʭ ʦʙʣʘʩʪʝʡ ʟʘ ʦʜʠʥ ʧʝʨʽʦʜ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʉʦʥʮʷ. ʊʘʢʘ ʟʤʽʥʘ 

ʷʩʢʨʘʚʦʩʪʽ ʽ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʧʽʚʢʫʣʴ ʧʣʘʥʝʪʠ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʚ ʘʪʤʦʩʬʝʨʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʘ ʛʣʦʙʘʣʴʥʘ ʧʝʨʝʙʫʜʦʚʘ ʩʠʩʪʝʤʠ ʮʠʨʢʫʣʷʮʽʾ, ʩʪʨʫʢʪʫʨʠ ʰʘʨʽʚ ʭʤʘʨ ʽ ʪʫʤʘʥʫ 

ʥʘʜ ʭʤʘʨʘʤʠ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʟʚôʷʟʦʢ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʚʘʨʽʘʮʽʡ ʚʽʜʙʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʠʨʦʪʥʠʭ ʧʦʷʩʽʚ ʖʧʽʪʝʨʘ ʟʽ ʟʤʽʥʦʶ ʥʘʭʠʣʫ ʦʩʝʡ ʦʙʝʨʪʘʥʥʷ ʩʘʤʦʾ ʧʣʘʥʝʪʠ ʽ ʾʾ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʦ ʧʣʦʱʠʥʠ ʦʨʙʽʪʠ; ʪʦʙʪʦ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʝʟʦʥʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʚ ʘʪʤʦʩʬʝʨʽ. 

ʇʦʨʽʚʥʷʥʥʷ ʯʘʩʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʬʘʢʪʦʨʫ Aj ʘʢʪʠʚʥʦʩʪʽ ʧʽʚʢʫʣʴ ʖʧʽʪʝʨʘ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ 

ʟʽ ʟʤʽʥʦʶ ʽʥʜʝʢʩʫ R ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʦʢʘʟʫʻ, ʱʦ ʟ 1962 ʧʦ 1995 ʨʽʢ ʮʽ ʧʘʨʘʤʝʪʨʠ ʟʤʽʥʶʚʘʣʠʩʷ 

ʩʠʥʭʨʦʥʥʦ ʟ ʜʝʷʢʠʤ ʟʘʧʽʟʥʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʫ ʚʠʜʠʤʦʤʫ ʰʘʨʽ ʭʤʘʨ ʥʘ ʨʝʞʠʤ ʦʧʨʦʤʽʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʉʦʥʮʝʤ. ɸʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʙʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʚʢʫʣʴ ʖʧʽʪʝʨʘ ʧʦʢʘʟʫʻ ʟʘʧʽʟʥʶʚʘʥʥʷ ʥʘ ~6 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

35 

 

ʨʦʢʽʚ, ʷʢ ʨʝʘʢʮʽʶ ʥʘ 21% ʟʤʽʥʠ ʦʧʨʦʤʽʥʝʥʥʷ ʨʽʟʥʠʭ ʧʽʚʢʫʣʴ ʧʨʠ ʨʫʩʽ ʧʣʘʥʝʪʠ ʧʦ ʦʨʙʽʪʽ. ʊʘʢʝ ʟʥʘʯʝʥʥʷ 

ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ ʯʘʩʫ ʨʘʜʽʘʮʽʡʥʦʾ ʨʝʣʘʢʩʘʮʽʾ ʚʦʜʥʝʚʦ-ʛʝʣʽʻʚʦʾ ʘʪʤʦʩʬʝʨʠ ʚ ʫʤʦʚʘʭ ʖʧʽʪʝʨʘ. ʊʝ, 

ʱʦ ʧʽʩʣʷ 1997 ʨʦʢʫ ʤʘʻ ʤʽʩʮʝ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʾʭ ʭʦʜʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʫʟʛʦʜʞʝʥʠʤ ʚʧʣʠʚʦʤ 

ʟʛʘʜʘʥʠʭ ʪʨʴʦʭ ʧʨʠʯʠʥ ʥʘ ʘʪʤʦʩʬʝʨʫ ʧʣʘʥʝʪʠ (ʖ.ɻ. ʂʫʟʥʻʮʦʚʘ, ʗ.ʆ. ʈʦʤʘʥʶʢ, ɸ.ʇ. ɺʽʜʴʤʘʯʝʥʢʦ, 

ʗ.ʆ.ʐʣʷʭʝʪʩʴʢʘ, ɾ.ʄ. ɼʣʫʛʘʯ, ʄ.ɯ. ʄʽʱʝʥʢʦ, ʆ.ɺ. ɿʘʭʦʞʘʡ, ʆ.ɺ. ʄʦʨʦʞʝʥʢʦ, ʆ.ʉ. ʆʚʩʘʢ, ʇ.ɻ. 

ʃʠʩʝʥʢʦ, ʇ.ɺ. ʅʝʚʦʜʦʚʩʴʢʠʡ, ʆ.ʉ. ɼʝʣʝʮ).  

 

çʏʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʝʚʦʣʶʮʽʡ ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ, 

ʛʘʣʘʢʪʠʢ ʽ ʛʘʣʘʢʪʠʯʥʠʭ ʧʽʜʩʠʩʪʝʤè                                                                          

(ʪʝʤʘ ɯɯɯ-36-14 (333 B); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U008323 ) 

 
ɼʦʩʣʽʜʞʝʥʦ ʝʚʦʣʶʮʽʶ ʤʘʩ ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥʴ ʚ ʛʘʣʘʢʪʠʯʥʦʤʫ ʜʠʩʢʫ. ʇʨʷʤʠʤ ʯʠʩʣʦʚʠʤ 

ʤʦʜʝʣʶʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʢʫʧʯʝʥʴ. ʆʪʨʠʤʘʥʦ ʘʧʨʦʢʩʠʤʘʮʽʡʥʽ ʬʦʨʤʠ 

ʜʣʷ ʪʠʤʯʘʩʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʪʨʘʪʠ ʤʘʩ ʩʢʫʧʯʝʥʴ ʚʽʜ ʯʘʩʫ. ʐʣʷʭʦʤ ʧʨʷʤʦʛʦ ʯʠʩʣʦʚʦʛʦ  ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʯʘʪʢʦʚʘ ʚʪʨʘʪʘ ʤʘʩ ʩʢʫʧʯʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʟʦʨʷʥʦʾ ʝʚʦʣʶʮʽʾ (ʧʨʠʙʣʠʟʥʦ 20% ʤʘʩʠ) 

ʽʩʪʦʪʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʧʦʜʘʣʴʰʽʡ ʝʚʦʣʶʮʽʾ ʟʦʨʷʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 

ʝʣʽʧʪʠʯʥʦʩʪʽ ʦʨʙʽʪʠ ʟʦʨʷʥʦʛʦ ʩʢʫʧʯʝʥʥʷ ʥʘ ʪʝʤʧ ʚʪʨʘʪʠ ʤʘʩ. ʇʨʷʤʝ ʯʠʩʣʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʪʨʘʪʠ ʤʘʩ 

ʟʦʨʷʥʠʭ ʩʢʫʧʯʝʥʴ ʧʽʜʪʚʝʨʜʠʣʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ). 

ʇʨʦʚʝʜʝʥʦ ʦʥʦʚʣʝʥʥʷ ʘʧʘʨʘʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʝʨʚʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʟ̔ ʜʟʝʨʢʘʣʦʤ ʙʘʟʠ ʜʘʥʠʭ 

ADS (ads.mao.kiev.ua). ɼʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ADS ʙʫʣʦ ʟʙʽʣʴʰʝʥʦ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʜʦ 

32 ɻɹ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʦʥʦʚʣʝʥʫ ʚʝʨʩʽʶ ʙʘʟʠ ADS ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʟʠ. ɺ 

ʨʘʤʢʘʭ ʦʥʦʚʣʝʥʥʷ ʪʘʢʦʞ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʘʢʪʫʘʣʴʥʽ ʚʝʨʩʽʾ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʙʫʜʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ ʜʟʝʨʢʘʣʦ ʙʘʟʠ  ADS 

(Astrophysics Data System) ads.mao.kiev.ua (ʇ.ʇ. ɹʝʨʮʠʢ, ʆ.ɸ. ɺʝʣʝʩʴ, ʃ.ʂ.ʇʘʢʫʣʷʢ, ɯ.ɸ. ɿʽʥʯʝʥʢʦ, 

ɸ.ɺ. ɿʦʣʦʪʫʭʽʥʘ, ɯ.ʇ. ɺʝʜʝʥʠʯʝʚʘ, ɺ.ɸ. ʃʦʙʦʨʪʘʩ, ʊ.ʇ.ɹʫʣʴʙʘ, ɻ.ɺ. ʇʘʨʫʩʽʤʦʚ,  ʄ.ʆ. ʉʦʙʦʣʝʥʢʦ, ɼ.ɼ. 

ɯʚʘʥʦʚ). 

ʊʨʠʚʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʩʪʨʫʢʪʫʨ ʫ ɺʩʝʩʚʽʪʽ (ɯ.ɹ.ɺʘʚʠʣʦʚʘ, ɺ.ʖ. 

ʂʘʨʘʯʝʥʮʝʚʘ, ɸ.ɸ. ɽʣʠʾʚ, ʖ.ɺ. ɹʘʙʠʢ, ʅ.ɻ. ʇʫʣʘʪʦʚʘ, ɸ.ɸ. ɺʘʩʠʣʝʥʢʦ, ɼ.ɺ. ɼʦʙʨʠʯʝʚʘ, ʆ.ʆ. 

ʊʦʨʙʘʥʶʢ, ɺ.ɺ.ɻʦʣʦʚʥʷ, ʆ.ʄ. ɰʞʘʢʝʚʠʯ). ɿ ʦʪʨʠʤʘʥʠʭ ʫ 2016 ʨ. ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʜʽʣʠʤʦ ʜʚʘ. 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʡʜʽʚ ʫ ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʽʡ ʩʪʨʫʢʪʫʨʽ ɺʩʝʩʚʽʪʫ. 

ʂʦʩʤʽʯʥʠʤʠ ʚʦʡʜʘʤʠ ʥʘʟʠʚʘʶʪʴ ʧʦʨʦʞʥʝʯʽ ʚ ʨʦʟʧʦʜʽʣʽ ʛʘʣʘʢʪʠʢ ʫ ɺʩʝʩʚʽʪʽ. ɺʦʥʠ ʻ ʚʘʞʣʠʚʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʫ ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʽʡ ʩʪʨʫʢʪʫʨʽ ɺʩʝʩʚʽʪʫ, ʷʢ ʽ ʩʢʫʧʯʝʥʥʷ ʛʘʣʘʢʪʠʢ. ɺʦʡʜʠ ʤʦʞʫʪʴ ʙʫʪʠ 
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ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʢʦʩʤʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ɺʩʝʩʚʽʪʫ. ɺʠʜʽʣʝʥʥʷ ʚʦʡʜʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʨʠʪʝʨʽʾ 

ʛʫʩʪʠʥʠ ʯʠ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʦʟʧʦʜʽʣʫ ʛʘʣʘʢʪʠʢ. ʎʝ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʩʪʘʪʠʩʪʠʯʥʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʯʝʨʝʟ ʜʫʞʝ ʥʠʟʴʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʘʣʘʢʪʠʢ ʚʩʝʨʝʜʠʥʽ ʚʦʡʜʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ 

ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʚʦʡʜʽʚ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʠʥʘʤʽʯʥʠʭ ʽ ʢʣʘʩʪʝʨʥʠʭ ʢʨʠʪʝʨʽʷʭ ʚʠʜʽʣʝʥʥʷ ʚʦʡʜʽʚ ʚ 

ʃʘʛʨʘʥʞʝʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ ʚʢʣʘʜ ʬʘʢʪʦʨʫ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʘʢʪʠʢ ʫ ʚʦʡʜʘʭ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʨʘʥʜʦʤʽʟʘʮʽʾ ʚʠʙʽʨʢʠ ʛʘʣʘʢʪʠʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ 

ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʛʘʣʘʢʪʠʢ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʝʢʪʦʨʽʚ ʟʤʽʱʝʥʥʷ 

ʛʘʣʘʢʪʠʢ ʧʽʩʣʷ ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ. ʊʘʢʘ ʧʨʦʮʝʜʫʨʘ ʚʽʜʧʦʚʽʜʘʻ ʟʚʦʨʦʪʥʽʡ ʚ ʯʘʩʽ ʝʚʦʣʶʮʽʾ 

ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʦʾ ʩʪʨʫʢʪʫʨʠ ɺʩʝʩʚʽʪʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʢʪʦʨ ʟʤʽʱʝʥʥʷ ʧʦʢʘʟʫʻ, ʷʢ ʜʘʣʝʢʦ ʽ ʚ 

ʷʢʦʤʫ ʥʘʧʨʷʤʽ ʪʨʝʙʘ  ʟʘʧʫʩʪʠʪʠ ʯʘʩʪʠʥʢʫ-ʛʘʣʘʢʪʠʢʫ ʟ ʦʜʥʦʨʽʜʥʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʩʧʦʩʪʝʨʝʞʫʚʘʥʫ ʪʝʧʝʨ ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʫ ʩʪʨʫʢʪʫʨʫ.  

 ʅʦʚʠʡ  ʰʫʢʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʧʨʦʢʩʠʤʘʮʽʶ ɿʝʣʴʜʦʚʠʯʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ  ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʘʣʘʢʪʠʢ ʥʘ ʧʦʯʘʪʢʫ ʝʚʦʣʶʮʽʾ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʨʫʭ ʛʘʣʘʢʪʠʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʤʦʚʠ ʤʽʥʽʤʽʟʘʮʽʾ ʜʽʾ S ʷʢʠʡ ʻ ʽʥʪʝʛʨʘʣʦʤ ʃʘʛʨʘʥʞʽʘʥʘ ʧʦ ʯʘʩʫ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʚʠʤʘʛʘʻ ʛʝʥʝʨʘʮʽʶ ʚʠʙʽʨʢʠ ʚʠʧʘʜʢʦʚʠʭ ʛʘʣʘʢʪʠʢ, ʚ ʦʙô̒ ʤʽ, ʷʢʠʡ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʪʘʢʦʾ ʩʘʤʦʾ ʢʽʣʴʢʦʩʪʽ, ʷʢ ʨʝʘʣʴʥʘ ʚʠʙʽʨʢʘ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ ʚʝʢʪʦʨʥʝ ʧʦʣʝ 

ʟʤʽʱʝʥʥʷ, ʟô̒ ʜʥʫʶʯʠ ʨʝʘʣʴʥʽ ʛʘʣʘʢʪʠʢʠ ʟ ʚʠʧʘʜʢʦʚʠʤʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʩʪʘʥʝʡ 

ʚʩʽʭ ʧʘʨ çʨʝʘʣʴʥʘ-ʚʠʧʘʜʢʦʚʘ ʛʘʣʘʢʪʠʢʘè ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ. ɺʦʡʜʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʨʝʛʽʦʥʠ 

ʥʝʛʘʪʠʚʥʦʾ ʜʠʚʝʨʛʝʥʮʽʾ ʧʦʣʷ ʟʤʽʱʝʥʥʷ ʚ ʃʘʛʨʘʥʞʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʩʪʦʢʫ ʛʘʣʘʢʪʠʢ ʧʨʠ 

ʟʚʦʨʦʪʥʽʡ ʝʚʦʣʶʮʽʾ. ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʫ  ʚʠʢʦʨʠʩʪʘʥʦ ʢʘʪʘʣʦʛ ʛʘʣʦ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ ʅ-ʪʽʣ 

ʤʦʜʝʣʶʚʘʥʥʷ CODECs. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʢʣʘʩʠʯʥʠʤ ʰʫʢʘʯʝʤ ʚʦʡʜʽʚ ZOBOV, 

ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʜʦ ʪʽʻʾ ʩʘʤʦʾ ʚʠʙʽʨʢʠ ʛʘʣʦ. ʆʪʨʠʤʘʥʦ ʜʦʙʨʝ ʫʟʛʦʜʞʝʥʥʷ ʤʽʞ ʩʦʙʦʶ ʜʚʦʭ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʰʫʢʘʯʽʚ, ʟʥʘʡʜʝʥʦ, ʱʦ ʧʨʦʬʽʣʴ ʜʠʚʝʨʛʝʥʮʽʾ ʧʦʣʷ ʟʤʽʱʝʥʥʷ ʻ ʤʝʥʰ ʬʣʫʢʪʫʘʮʽʡʥʠʤ, 

ʥʽʞ ʟʚʠʯʥʠʡ ʧʨʦʬʽʣʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʘʢʪʠʢ, ʘ ʦʪʞʝ, ʾʭʥʻ ʥʘʢʣʘʜʘʥʥʷ ʻ ʙʽʣʴʰ ʧʣʘʚʥʠʤ ʪʘ ʧʨʠʜʘʪʥʠʤ 

ʜʣʷ ʢʦʩʤʦʣʦʛʽʯʥʠʭ ʪʝʩʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ-ʰʫʤ ʜʣʷ ʧʨʦʬʽʣʶ ʜʠʚʝʨʛʝʥʮʽʾ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʚʦʡʜʽʚ ʜʣʷ ʥʘʰʠʭ ʦʙʦʭ ʰʫʢʘʯʽʚ ʻ ʥʘ 60% ʚʠʱʠʤ, ʥʽʞ ʜʣʷ ʧʨʦʬʽʣʽʚ ʛʫʩʪʠʥʠ ʫ ʚʠʧʘʜʢʫ 

ZOBOV ʚʦʡʜʽʚ. ʎʽ ʪʘ ʽʥʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʰʫʢʘʯʽ ʚʦʡʜʽʚ ʻ ʭʦʨʦʰʠʤʠ 

ʜʦʜʘʪʢʘʤʠ ʜʦ ʽʩʥʫʶʯʠʭ, ʽ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʦʩʤʦʣʦʛʽʯʥʠʭ 

ʪʝʩʪʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʘʢʣʘʜʘʥʥʽ ʚʦʡʜʽʚ (ɸ.ɸ. ɽʣʠʾʚ). 

ɼʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʣʘʢʪʠʢ ʟʘ ʜʘʥʠʤʠ ʚ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. ɿ ʢʘʪʘʣʦʛʫ RFGC ʚʠʜʽʣʝʥʦ 

817 ʫʣʴʪʨʘʧʣʦʩʢʠʭ ʛʘʣʘʢʪʠʢ (UFG), ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʟ ʨʝʙʨʘ ʽ ʤʘʶʪʴ ʚʠʜʠʤʽ ʚʽʜʥʦʰʝʥʥʷ ʦʩʝʡ ʫ 

ʩʠʥʴʦʤʫ ʪʘ ʯʝʨʚʦʥʦʤʫ ʢʦʣʴʦʨʽ (a/bʩ)>10.0 ʠ (a/bʯ)>8.5. ʎ̫  ʚʠʙʽʨʢʘ ʦʭʦʧʣʶʻ ʚʩʝ ʥʝʙʦ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

37 

 

490 UFG-ʛʘʣʘʢʪʠʢ ʟ ʚʠʤʽʨʷʥʠʤʠ ʧʨʦʤʝʥʝʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ. ɿ ʥʝʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚʠʙʽʨʢʫ 441 UFG- 

ʛʘʣʘʢʪʠʢ, ʱʦ ʤʘʶʪʴ V< 10000 ʢʤ /ʩ , ɻʘʣʘʢʪʠʯʥʫ ʰʠʨʦʪʫ |b| >10 deg, ʩʠʥʽʡ ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ  aʩ >1.0ô . 

ɿʛʽʜʥʦ ʟ ʪʝʩʪʦʤ ʐʤʽʜʪʘ, ʚʠʙʽʨʢʘ 441 ʛʘʣʘʢʪʠʢʠ ʤʘʻ ʨʽʚʝʥʴ ʧʦʚʥʦʪʠ 80-90%, ʱʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʣʴʪʨʘʧʣʦʩʢʠʭ ʛʘʣʘʢʪʠʢ. ɹʽʣʴʰʝ, ʥʽʞ 75% ʛʘʣʘʢʪʠʢ UFG ʤʘʶʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʠʧʠ ʫ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ T=7Ñ1, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰ ʪʦʥʢʽ ʟʦʨʷʥʽ ʜʠʩʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ Scd, Sd, Sdm. ʉʝʨʝʜʥʷ ʧʦʚʝʨʭʥʝʚʘ ʷʩʢʨʘʚʽʩʪʴ ʛʘʣʘʢʪʠʢ UFG ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʩʣʘʙʣʝʥʥʷ ʫ ʙʽʢ ʥʘʡʧʣʦʩʢʽʰʠʭ ʛʘʣʘʢʪʠʢ, ʱʦ ʥʝ ʤʘʶʪʴ ʙʘʣʜʞʘ. ɹʽʣʷ 60%  ʛʘʣʘʢʪʠʢ UFG ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʠʥʘʤʽʯʥʦ ʽʟʦʣʴʦʚʘʥʽ ʦʙôʻʢʪʠ, ʧʨʠʙʣʠʟʥʦ 30%, ʽʤʦʚʽʨʥʦ, ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʟʩʽʷʥʠʭ 

ʘʩʦʮʽʘʮʽʡ ʽ ʣʠʰʝ 10% ʻ ʜʠʥʘʤʽʯʥʦ ʜʦʤʽʥʫʶʯʠʤʠ ʛʘʣʘʢʪʠʢʘʤʠ ʚʽʜʥʦʩʥʦ ʩʚʦʾʭ ʩʫʩʽʜʽʚ. ʆʛʣʷʜ ʦʢʦʣʠʮʴ 

ʮʠʭ ʛʘʣʘʢʪʠʢ ʚʠʷʚʠʚ ʫʩʴʦʛʦ 30 ʩʫʧʫʪʥʠʢʽʚ ʟ ʨʽʟʥʠʮʝʶ ʧʨʦʤʝʥʝʚʠʭ ʰʚʠʜʢʦʩʪʝʡ  ʤʝʥʰʦʶ ʥʽʞ 500 ʢʤ/ʩ 

ʚ ʤʝʞʘʭ ʧʨʦʝʢʮʽʡʥʦʾ ʚʽʜʩʪʘʥʽ  Rp=250 ʢʧʢ. ʇʨʠ ʮʴʦʤʫ ʰʠʨhʘ ʚʽʜʩʪʘʥʴ ʥʘʚʢʦʣʦ UFG-ʛʘʣʘʢʪʠʢʠ ʥʝ 

ʤʽʩʪʠʪʴ ʽʥʰʠʭ ʩʫʩʽʜʽʚ, ʷʩʢʨʘʚʽʰʝ ʩʘʤʦʾ UF-ʛʘʣʘʢʪʠʢʠ ʚ ʪʽʤ ʩʘʤʠʤ ʽʥʪʝʨʚʘʣʽ ʧʨʦʤʝʥʝʚʠʭ ʰʚʠʜʢʦʩʪʝʡ. 

UFG-ʛʘʣʘʢʪʠʢʠ ʦʪʨʠʤʘʥʦʾ ʚʠʙʽʨʢʠ ʥʘʣʝʞʘʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ,  ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ Sc, Scd, Sd.   

ɺʦʥʠ ʤʘʶʪʴ ʧʦʤʽʨʥʫ  ʘʤʧʣʽʪʫʜʫ ʦʙʝʨʪʘʥʥʷ ~120 ʢʤ/ʩ  ʪʘ ʧʦʤʽʨʥʫ ʂ-ʩʚ̔ʪʥʽʩʪʴ ~10
10

 ʩʦʥʷʯʥʦʾ. 

ʄʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʧʨʦʤʝʥʝʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʾʭʥʽʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʨʽʚʥʶʻ 87 ʢʤ/ʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʝʜʽʘʥʥʽʡ ʦʮʽʥʮʽ ʦʨʙʽʪʠʣʴʥʦʾ ʤʘʩʠ ~5*10
11

 MSun. ɺʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʛʘʣʦ ʜʦ ʟʦʨʷʥʦʾ ʤʘʩʠ ʜʦʨʽʚʥʶ ̒

~30, ɦ ʦ ʻ ʪʠʧʦʚʠʤ ʽ ʜʣʷ ʽʥʰʠʭ ʛʦʣʦʚʥʠʭ ʩʧʽʨʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ ʫ ʥʘʡʙʣʠʞʯʠʭ ʛʨʫʧʘʭ, ʧʦʜʽʙʥʠʭ ʄ31 ̔ 

ʄ81. 

ʅʘ 6-ʤ ʪʝʣʝʩʢʦʧʽ ɹʊɸ ʉɸʆ ʈɸʅ ʧʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʨʴʦʭ ʢʘʨʣʠʢʦʚʠʭ 

ʩʬʝʨʦʾʜʘʣʴʥʠʭ ʛʘʣʘʢʪʠʢ (dSphs) ʥʠʟʴʢʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʷʩʢʨʘʚʦʩʪʽ KKH65, KK180 ʪʘ KK227. ʇʦʰʫʢʠ 

ʤʦʞʣʠʚʠʭ ʩʫʧʫʪʥʠʢʽʚ ʮʠʭ dSphs ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʥʝ ʻ ʽʟʦʣʴʦʚʘʥʠʤʠ, ʷʢ ʚʚʘʞʘʣʠ ʨʘʥʽʰʝ ([3.3 ʚ 

ʨʦʟʜʽʣʽ ʤʦʥʦʛʨʘʬʽʾ]). ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʠʙʽʨʢʫ ʟ 361 ʛʘʣʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʽ Bootes ʪʘ ʟ ʧʨʦʤʝʥʝʚʠʤʠ 

ʰʚʠʜʢʦʩʪʷʤʠ VLG < 2000 km/s ʜʣʷ ʧʨʦʷʩʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʽʥʝʤʘʪʠʢʠ. ɺ ʥʘʟʚʘʥʽʡ ʦʙʣʘʩʪʽ 161 

ʛʘʣʘʢʪʠʢʠ ʤʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʮʽʥʢʠ ʚʽʜʩʪʘʥʝʡ. ʎʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʽ 

çHubble relationè ʜʣʷ ʛʨʫʧ, ʧʘʨ  ̔ʛʘʣʘʢʪʠʢ ʧʦʣʷ (ɺ.ʖ. ʂʘʨʘʯʝʥʮʝʚʘ). 

 

 çʌʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ             

ʚ ʦʧʪʠʯʥʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʘè  

(ʪʝʤʘ ɯɯɯ-37-14 (334 B); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U006608) 
 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʜʦʙʫʪʦ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʜʝʩʷʪʠ ʪʝʣʝʩʢʦʧʘʭ 

(ʩʝʨʝʜ ʥʠʭ 8,2-ʤ ʪʝʣʝʩʢʦʧ VLT ESO, 6-ʤ ʪʝʣʝʩʢʦʧ ʉɸʆ ʈɸʅ, 4,1-ʤ ʪʝʣʝʩʢʦʧ SOAR ʚ ʏʠʣʽ, 2,6-ʤ 

ʪʝʣʝʩʢʦʧ ɿʊʐ ʂʨɸʆ ʪʘ ʽʥ.). 
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 ɿʘʢʽʥʯʝʥʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʬʦʪʦʤʝʪʨʠʯʥʠʭ, ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ (ʣʽʥʽʡʥʘ ʪʘ ʢʨʫʛʦʚʘ 

ʧʦʣʷʨʠʟʘʮʽʷ) ʽ ʧʘʥʦʨʘʤʥʠʭ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ (ʢʨʫʛʦʚʘ ʧʦʣʷʨʠʟʘʮʽʷ) ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʦʤʝʪʠ C/2009 P1 

(Garradd), ʦʪʨʠʤʘʥʠʭ ʥʘ 6-ʤ ʪʝʣʝʩʢʦʧʽ ʉɸʆ ʈɸʅ. ʇʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ, ʷʢʘ ʧʨʦʡʰʣʘ ʨʝʮʝʥʟʽʾ ʽ 

ʧʨʠʡʥʷʪʘ ʜʦ ʜʨʫʢʫ ʚ ʞʫʨʥʘʣʽ Icarus.  

ʇʨʦʚʝʜʝʥʦ ʦʙʨʦʙʢʫ ʬʦʪʦʤʝʪʨʠʯʥʠʭ, ʩʧʝʢʪʨʘʣʴʥʠʭ ʽ ʧʦʣʷʨʠʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʦʤʝʪʠ 

67P/Churyumov-Gerasimenko (ʥʘʜʘʣʽ 67ʈ), ʦʪʨʠʤʘʥʠʭ 8 ʣʠʩʪʦʧʘʜʘ ʽ 9 ʛʨʫʜʥʷ 2015 ʨ. ʪʘ 3ī5 ʢʚʽʪʥʷ 

2016 ʨ. ɽʤʽʩʽʾ CN, ʉ2, ʉ3, NH2 ʪʘ ʉʆ
+
 ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʩʧʝʢʪʨʘʭ ʢʦʤʝʪʠ 8 ʣʠʩʪʦʧʘʜʘ ʽ 9 ʛʨʫʜʥʷ 2015 ʨ. 

(ʚ ʜʽʘʧʘʟʦʥʽ ʛʝʣʽʦʮʝʥʪʨʠʯʥʦʾ ʚʽʜʩʪʘʥʽ r = 1.61õ1.84 ʘ.ʦ., ʪʦʜʽ ʷʢ 4 ʢʚʽʪʥʷ 2016 ʨ. (r = 2.72 ʘ.ʦ.) ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ ʪʽʣʴʢʠ ʝʤʽʩʽʶ CN. ʆʪʨʠʤʘʥʦ ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚ ʩʧʝʢʪʨʘʭ ʢʦʤʝʪʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʜʫʢʫʚʘʥʥʷ ʛʘʟʫ ʽ ʧʠʣʫ. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ logQ(C2/CN) = ï0.43 ʢʦʤʝʪʘ 67P ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ 

ʢʦʤʝʪ, ʟʙʽʜʥʝʥʠʭ ʥʘ ʚʫʛʣʝʮʴ. ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʝʪʠ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ Afr, 

ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 148 ʜʦ 172 ʩʤ ʥʘ  r = 1.61õ1.84 ʘ.ʦ., ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘ r = 2.72 ʘ.ʦ. ʟʥʘʯʝʥʥʷ Afr ʙʫʣʦ 

ʙʣʠʟʴʢʠʤ ʜʦ 50 ʩʤ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʝʤʧ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʣʫ ʚ ʢʦʤʝʪʽ ʙʫʚ ʫ ʜʽʘʧʘʟʦʥʘʭ 

3.9õ35.1 ʢʛ/ʩ, 2.3õ17.4 ʢʛ/ʩ ʽ 0.9õ8.6 ʢʛ/ʩ ʚ ʣʠʩʪʦʧʘʜʽ, ʛʨʫʜʥʽ 2015 ʨ. ʪʘ ʢʚʽʪʥʽ 2016 ʨ., ʚʽʜʧʦʚʽʜʥʦ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ ʧʠʣʫ ʟʘ ʨʦʟʤʽʨʘʤʠ. ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʛʨʘʜʽʻʥʪ ʚʽʜʙʠʚʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʦʤʝʪʠ 67P ʟʤʝʥʰʫʚʘʚʩʷ ʟ ʛʝʣʽʦʮʝʥʪʨʠʯʥʦʶ ʚʽʜʩʪʘʥʥʶ ʚʽʜ 12.5 %/1000 ¡ ʜʦ 11.3 %/1000 ¡. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʝʢʪʨʠ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ʢʦʤʝʪʠ 103P/Hartley-2, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ 6-ʤ ʪʝʣʝʩʢʦʧʽ 

ʉɸʆ ʈɸʅ  ʚ ʣʠʩʪʦʧʘʜʽ 2010 ʨ. ɺ ʩʧʝʢʪʨʘʭ ʢʦʤʝʪʠ ʦʪʦʪʦʞʥʝʥʦ ʝʤʽʩʽʾ CN, ʉ2, ʉ3, CH ʽ NH2. ɿʘ 

ʤʦʜʝʣʣʶ ʍʘʟʝʨʘ ʦʮʽʥʝʥʦ ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʝʪʠ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʪʘ ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʜʘʥʠʤʠ 

(logQ(C2)=25.4 ʪʘ logQ(CN)=25.6). ʆʮʽʥʝʥʦ ʧʠʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʝʪʠ ʟʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʫ 

ʬʽʣʴʪʨʘʭ BC ʽ RC, ʧʘʨʘʤʝʪʨ Afr ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 62 ʜʦ 70 ʩʤ ʪʘ ʚʽʜ 60 ʜʦ 66 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʟʥʘʯʝʥʦ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʠʣʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʦʤʝʪʠ C/2006 W3  (Christensen)  ʟ 

ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʥʘ 2-ʤ ʪʝʣʝʩʢʦʧʽ ʦʙʩʝʨʚʘʪʦʨʽʾ ʧ. ʊʝʨʩʢʦʣ  2009 ʨ. ʚ ʩʤʫʛʘʭ 

ʧʠʣʦʚʦʛʦ ʢʦʥʪʠʥʫʫʤʫ 443 ʪʘ 604 ʥʤ. ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʝʪʠ, ʦʪʨʠʤʘʥʠʡ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 2009 ʨ. ʽ 

ʧʦʨʽʚʥʷʥʠʡ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ, ʜʦʟʚʦʣʠʚ ʧʨʦʩʪʝʞʠʪʠ ʨʦʟʚʠʪʦʢ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʝʪʠ ʚ ʰʠʨʦʢʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ, ʚʽʜ 8.49 ʜʦ 3.13 ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ, ʧʝʨʝʜ ʧʝʨʠʛʝʣʽʻʤ. 

ʇʨʦʩʪʝʞʝʥʦ ʧʦʯʘʪʦʢ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 3,96 ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ 

ʦʜʥʦʯʘʩʥʦ ʟ ʧʦʷʚʦʶ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ ʚ ʩʧʝʢʪʨʽ ʢʦʤʝʪʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʦʨʤʦʚʘʥʠʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʛʨʘʜʽʻʥʪ ʚʥʫʪʨʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʤʠ ʟʤʽʥʶʚʘʚʩʷ ʤʽʞ 2 %/1000¡ ʪʘ 5 %/1000¡, 

ʟʙʽʣʴʰʫʶʯʠʩʴ ʜʦ 10%/1000¡ ʫ ʟʦʚʥʽʰʥʽʭ ʯʘʩʪʠʥʘʭ ʢʦʤʠ (ʧʦʭʠʙʢʘ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ 1ï4 %/1000¡). 

ʆʪʨʠʤʘʥʘ ʚʝʨʭʥʷ ʤʝʞʘ ʥʘ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʷʜʨʘ ʢʦʤʝʪʠ ï  RN = 13 Ñ 2 ʢʤ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ 
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ʦʮʽʥʢʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʢʦʩʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ Herschel. ʉʧʝʢʪʨʘʣʴʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʤʝʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ 6-ʤ ʪʝʣʝʩʢʦʧʽ ʉɸʆ ʈɸʅ. ɺ ʩʧʝʢʪʨʘʭ ʢʦʤʝʪʠ, ʢʦʣʠ ʚʦʥʘ 

ʧʝʨʝʙʫʚʘʣʘ ʥʘ ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ ʚʽʜʩʪʘʥʷʭ 8.49 ʪʘ 6.25 ʘ.ʦ., ʝʤʽʩʽʡ ʥʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ. ʉʧʝʢʪʨ, 

ʙʘʛʘʪʠʡ ʥʘ ʝʤʽʩʽʾ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ, ʢʦʣʠ ʢʦʤʝʪʘ ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 3.74 ʘ.ʦ. ʚʽʜ ʉʦʥʮʷ. ɺ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 3800-6800 ¡ ʦʪʦʪʦʞʥʝʥʦ ʝʤʽʩʽʾ ʤʦʣʝʢʫʣ CN, C3, C2, CH, NH2, CO
+
 ʪʘ CH

+
. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʍʘʟʝʨʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʝʡʪʨʘʣʴʥʠʭ 

ʤʦʣʝʢʫʣ ʩʪʘʥʦʚʠʣʘ: 1.03Ĭ10
26

 ʤʦʣ/ʩ ʜʣʷ CN, 4.12Ĭ10
24

 ʤʦʣ/ʩ ʜʣʷ C3, 6.54Ĭ10
25

 ʤʦʣ/ʩ ʜʣʷ C2 ʪʘ 

3.12Ĭ10
25

 ʤʦʣ/ʩ ʜʣʷ NH2. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʢʦʤʝʪʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʝʨʝʟ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʡ ʬʽʣʴʪʨ, ʦʮʽʥʝʥʦ ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʦʩʪ ɹʽʦʥʽʚ CO
+
 ʥʘ ʨʽʚʥʽ  2Ĭ10

24
 ʤʦʣ/ʩ. ɺʽʜʧʦʚʽʜʥʫ 

ʩʪʘʪʪʶ ʥʘʜʨʫʢʦʚʘʥʦ ʚ ʞʫʨʥʘʣʽ çAstronomy and Astrophysicsè (ʇ.ʇ. ʂʦʨʩʫʥ, ʄ.ʄ. ʂʠʩʝʣʴʦʚ, 

ɺ.ʂ.ʈʦʟʝʥʙʫʰ, ʆ.ɺ. ɯʚʘʥʦʚʘ, ɯ.ɺ. ʂʫʣʠʢ, ʉ.ɸ.ɹʦʨʠʩʝʥʢʦ, ʉ.ɺ. ɿʘʡʮʝʚ, ʉ.ɺ. ʍʘʨʯʫʢ., ʆ.ʉ. ʐʫʙʽʥʘ). 

 

çɼʦʩʣ̔ ʜʞʝʥʥʷ  ʦʙʣʘʩʪʝʡ ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʚ ʛʘʣʘʢʪʠʢʘʭ, ʚʠʙʨʘʥʠʭ ʟ ʦʛʣʷʜʫ SDSS-III è  

(ʪʝʤʘ ɯɯɯ-38-15 (346 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U007083) 
 

ɿʘʚʝʨʰʝʥʦ ʩʝʨʽʶ  ʨʦʙʽʪ ʟ ʧʦʰʫʢʫ ʝʤʽʩʽʡʥʠʭ ʛʘʣʘʢʪʠʢ ʟ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʽʞʟʦʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʛʘʣʘʢʪʠʢ 

ʃʦʢʘʣʴʥʦʛʦ ɺʩʝʩʚʽʪʫ. ʊʘʢʽ ʛʘʣʘʢʪʠʢʠ ʜʫʞʝ ʥʝʯʠʩʣʝʥʥʽ (< 0.001 %  ʚʽʜ ʫʩʽʭ ʙʣʠʟʴʢʠʭ ʛʘʣʘʢʪʠʢ), ʧʨʦʪʝ 

ʾʭ ʚʽʜʢʨʠʪʪʷ ʪʘ ʚʠʚʯʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʫʤʦʚ ʫ ʧʝʨʚʠʥʥʠʭ 

ʛʘʣʘʢʪʠʢʘʭ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʫʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʤʽʣʴʷʨʜʘ ʨʦʢʽʚ ʽʩʥʫʚʘʥʥʷ ɺʩʝʩʚʽʪʫ.  ɿ ʬʽʥʘʣʴʥʦʾ 

ʚʠʙʽʨʢʠ ʦʛʣʷʜʫ ʉʣʦʘʥ (12-ʡ ʚʠʧʫʩʢ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʘʥʠʭ, ʙʣʠʟʴʢʦ 1,5 ʤʣʥ. ʛʘʣʘʢʪʠʢ)   ʟʥʘʡʜʝʥʦ ʪʘ 

ʜʦʩʣʽʜʞʝʥʦ 23 ʢʘʥʜʠʜʘʪʠ ʚ ʪʘʢʽ ʛʘʣʘʢʪʠʢʠ ʟ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʥʰʠʤ ʥʽʞ 4% ʚʽʜ 

ʩʦʥʷʯʥʦʛʦ. ʅʘʜʽʡʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʚʤʽʩʪ ʚʘʞʢʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʽʞʟʦʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʛʘʣʘʢʪʠʢ ʃʦʢʘʣʴʥʦʛʦ ɺʩʝʩʚʽʪʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2% ʚʽʜ ʩʦʥʷʯʥʦʛʦ.  

ɺʠʟʥʘʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʧô̫ ʪʠ ʛʘʣʘʢʪʠʢ, ʜʣʷ 

ʷʢʠʭ ʥʘʤʠ ʙʫʣʦ ʨʘʥʽʰʝ ʟʥʘʡʜʝʥʦ, ʱʦ ʚʦʥʠ ʚʪʨʘʯʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʆʪʨʠʤʘʥʝ ɝion ʫ 2ī6 ʨʘʟʽʚ ʚʠʱʝ ʚʽʜ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʟʚʠʯʘʡʥʦ ʧʨʠʡʤʘʻʪʴʩʷ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʚʪʦʨʠʥʥʦʾ 

ʽʦʥʽʟʘʮʽʾ ɺʩʝʩʚʽʪʫ. ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʧʝʨʝʜʥʽ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʛʘʣʘʢʪʠʢ ʫ ʚʪʦʨʠʥʥʫ 

ʽʦʥʽʟʘʮʽʶ ɺʩʝʩʚʽʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʦʮʽʥʝʥʠʤʠ.  

ɼʦʩʣʽʜʞʝʥʦ ʽʥʪʝʛʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 14 000 ʙʣʠʟʴʢʠʭ (0 < z < 1) ʢʦʤʧʘʢʪʥʠʭ ʛʘʣʘʢʪʠʢ ʽʟ 

ʟʦʨʝʫʪʚʦʨʝʥʥʷʤ (SFGs), ʚʠʙʨʘʥʠʭ ʽʟ 12-ʛʦ ʚʠʧʫʩʢʫ ʦʛʣʷʜʫ ʉʣʦʘʥ. ɿʥʘʡʜʝʥʦ, ʱʦ ʤʦʣʦʜʽ ʩʧʘʣʘʭʠ 

ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʫ ʮʠʭ ʛʘʣʘʢʪʠʢʘʭ ʜʦʤʽʥʫʶʪʴ ʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʽ ʪʘʢʠʭ ʛʘʣʘʢʪʠʢ. ʊʦʤʫ ʩʚʽʪʥʦʩʪʽ 
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ʛʘʣʘʢʪʠʢ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴʩʷ ʫ ʯʘʩʽ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ.  ʂʦʨʝʢʮʽʷ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʛʘʣʘʢʪʠʢ ʜʦ ʥʫʣʴʦʚʦʛʦ ʚʽʢʫ ʩʧʘʣʘʭʫ ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦ ʪʽʩʥʦʾ ʽ 

ʤʘʡʞʝ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʦʨʷʥʦʶ ʤʘʩʦʶ ʽ ʪʝʤʧʦʤ ʟʦʨʝʫʪʚʦʨʝʥʥʷ (SFR). ʊʘ ʞ ʩʘʤʘ ʢʦʨʝʢʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʧʠʪʦʤʠʡ ʪʝʤʧ ʟʦʨʝʫʪʚʦʨʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʛʘʣʘʢʪʠʢʠ.  

ʇʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 18 ʛʦʣʫʙʠʭ ʢʦʤʧʘʢʪʥʠʭ ʢʘʨʣʠʢʦʚʠʭ ʛʘʣʘʢʪʠʢ ʚ ʙʣʠʟʴʢʦʤʫ 

ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 0.90ī2.40 ʤʢʤ. ɿʥʘʡʜʝʥʦ, ʱʦ ʚ ʫʩʽʭ ʦʙô̒ ʢʪʘʭ ʝʢʩʪʠʥʢʮʽʷ A(V) ʧʦʜʽʙʥʘ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʜʽʘʧʘʟʦʥʽ 0.36ī2.40 ʤʢʤ ʚʠʭʦʜʠʪʴ ʽʟ ʚʽʜʥʦʩʥʦ ʧʨʦʟʦʨʦʛʦ 

ʽʦʥʽʟʦʚʘʥʦʛʦ ʛʘʟʫ. ʇʦʪʦʢʠ ʚ H2 ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʷʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʷʩʥʝʥʽ ʬʣʫʦʨʝʩʮʝʥʮʽʻ.ʁ ɿʥʘʡʜʝʥʦ 

ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʦʢʽʚ H2 2.122 ʤʢʤ ʽ Brɔ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʽʦʥʽʟʘʮʽʡʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʝ ʨʫʡʥʫʚʘʥʥʷ H2 ʟʦʨʷʥʠʤ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɯʥʪʝʥʩʠʚʥʦʩʪʽ 

ʣʽʥʽʡ [Fe II] 1.257 and 1.644 ʤʢʤ ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʘʣʫ ʨʦʣʴ ʫʜʘʨʥʠʭ ʭʚʠʣʴ ʫ ʟʙʫʜʞʝʥʥʽ ʝʤʽʩʽʡʥʠʭ ʣʽʥʽʡ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʣʽʥʽʾ He I 2.058 ʤʢʤ ʤʝʥʰʝ ʚ ʟʦʥʘʭ ʅɯɯ ʚʠʩʦʢʦʛʦ ʟʙʫʜʞʝʥʥʷ ʟ ʤʝʥʰʦʶ ʩʪʦʚʙʮʝʚʦʶ 

ʛʫʩʪʠʥʦʶ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʦʜʥʶ ʽ ʙʽʣʴʰʠʤʠ ʪʫʨʙʫʣʝʥʪʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ.  

ʇʨʦʚʝʜʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʣʽʥʽʾ ʅɯ 21 ʩʤ ʥʘ 100-ʤ ʪʝʣʝʩʢʦʧʽ Green Bank Telescope (GBT) 

ʚʠʙʽʨʢʠ ʟ 29 ʛʦʣʫʙʠʭ ʢʦʤʧʘʢʪʥʠʭ ʢʘʨʣʠʢʦʚʠʭ ʛʘʣʘʢʪʠʢ ʟ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʦʶ ʤʝʪʘʣʽʯʥʽʩʪʶ. 

ɼʦʩʣʽʜʞʝʥʦ, ʷʢ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʫ ʛʘʣʘʢʪʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʟʥʠʭ ʛʣʦʙʘʣʴʥʠʭ 

ʛʘʣʘʢʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʥʘʡʜʝʥʦ, ʱʦ ʯʘʩʪʢʘ ʤʘʩʠ ʛʘʟʫ ʛʘʣʘʢʪʠʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ̔ʟʤʝʥʰʝʥʥʷʤ 

ʤʝʪʘʣʽʯʥʦʩʪʽ. ɺʽʜʥʦʰʝʥʥʷ ʙʘʨʽʦʥʥʦʾ ʤʘʩʠ ʜʦ ʜʠʥʘʤʽʯʥʦʾ ʤʘʩʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0.05 ʜʦ 0.80, ʟ 

ʤʝʜʽʘʥʥʠʤ ʟʥʘʯʝʥʥʷʤ 0.2. ʆʙʯʠʩʣʝʥʦ, ʱʦ ʤʝʪʘʣʽʯʥʽʩʪʴ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʫ ʫ 1,5ī20 ʨʘʟʽʚ ʤʝʥʰʘ, ʥʽʞ 

ʽʦʥʽʟʦʚʘʥʦʛʦ (ʅ.ɻ.ɻʫʩʻʚʘ, ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʖ.ɯ. ɯʟʦʪʦʚ, ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʃ.ʉ. ʇʽʣʶʛʽʥ, 

ɯ.ɸ.ɿʽʥʯʝʥʢʦ, ʂ.ɹ. ɺʦʚʢ, ʊ.ɺ. ʅʠʢʠʪʶʢ). 

 

çʉʧʝʢʪʨʦʩʢʦʧʽʯʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʟʽʨ  ʧʽʟʥʽʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʣʘʩʽʚ  ʪʘ                   

ʫʣʴʪʨʘʭʦʣʦʜʥʠʭ ʢʘʨʣʠʢʽʚè                                                                                           

(ʪʝʤʘ ɯɯɯ-42-15 (348 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U006632) 
 

ɿʘʚʝʨʰʝʥʦ ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟʽʨ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʣʘʩʽʚ FïG ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʽʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ ʘʙʦ ʦʙʨʘʥʠʭ ʜʝʪʘʣʝʡ ʙʣʝʥʜʦʚʘʥʠʭ ʣʽʥʽʡ. ʄʝʪʦʜʠʢʘ 

ʜʦʟʚʦʣʷʻ ʧʨʠ ʟʘʜʘʥʽʡ ʝʬʝʢʪʠʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʨʽ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʘʪʤʦʩʬʝʨʠ, ʘ ʩʘʤʝ: 

ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʤʽʢʨʦʪʫʨʙʫʣʝʥʪʥʫ ʰʚʠʜʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟʦʨʽ, ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ. 

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʪʦʯʥʽʰʦʛʦ ʨʦʟʚôʷʟʢʫ ʤʦʜʝʣʴ ʘʪʤʦʩʬʝʨʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ 

ʥʦʚʦʛʦ ʥʘʙʦʨʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʄʝʪʦʜʠʢʘ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʽʚ ʜʚʦʭ ʟʽʨ-ʢʘʨʣʠʢʽʚ ʉʦʥʮʷ 

(G2 V) ʽ HD101348 (G3 V).  
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ɺʠʟʥʘʯʝʥʦ ʝʬʝʢʪʠʚʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʤʽʩʪ ʤʝʪʘʣʽʚ ʚ ʘʪʤʦʩʬʝʨʘʭ ʟʽʨ ʧʽʟʥʽʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʣʘʩʽʚ. 

ʆʪʨʠʤʘʥʦ ʚʤʽʩʪʠ  Mg, Tʽ I ʽ Tʽ II ʜʣʷ  ʩʧʠʩʢʽʚ ʦʙʨʘʥʠʭ ʘʪʦʤʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʣʽʥʽʡ MgH ʚ 

ʘʪʤʦʩʬʝʨʽ ʯʝʨʚʦʥʦʛʦ ʛʽʛʘʥʪʘ ɸʨʢʪʫʨʘ ʽ ʤʝʪʘʣʦʜʝʬʽʮʠʪʥʦʛʦ K-ʩʫʙʢʘʨʣʠʢʘ G 224-58ɸ. ʉʦʥʮʝ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʝ ʷʢ ʩʪʘʥʜʘʨʪʥʘ ʟʦʨ̫. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʥʪʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʜʣʷ ʤʦʜʝʣʝʡ ʘʪʤʦʩʬʝʨ ʟ 

ʨʽʟʥʠʤʠ Tʝʬ ʽ log g, ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʧʨʦʮʝʜʫʨʫ ʤʽʥʽʤʽʟʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʟʙʽʛʫ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʧʝʢʪʨʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʊʽ ɯ ʪʘ ʊʽ ɯɯ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʨʘʤʢʘʭ 

ʩʘʤʦʫʟʛʦʜʞʝʥʦʛʦ ʧʽʜʭʦʜʫ. ɼʣʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʩʤʫʛ MgH ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʦʛʽʯʥʽ 

ʧʨʦʮʝʜʫʨʠ ʤʽʥʽʤʽʟʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʫʚʘʣʠʩʷ ʜʚʘ ʨʽʟʥʽ ʧʽʜʭʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʽʜʙʦʨʽ ʚʤʽʩʪʫ Ti ʽ 

ʚʽʜʪʚʦʨʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʣʽʥʽʡ ʧʦʛʣʠʥʘʥʥʷ MgH. ʆʪʨʠʤʘʥʽ ʝʬʝʢʪʠʚʥʽ ʪʝʤʧʝʨʘʪʫʨʠ Tʝʬ = 4300 ʂ 

ʜʣʷ ɸʨʢʪʫʨʘ ʽ Tʝʬ = 4600 ʂ ʜʣʷ G 224-58ɸ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʟʥʘʡʜʝʥʦ ʝʬʝʢʪ ʚʠʨʦʜʞʝʥʥʷ ʧʦ log g.  

ʈʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʚʨʘʭʫʚʘʥʥʷ ʧʦʛʣʠʥʘʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʟʽʪʢʥʝʥʥʷʤʠ ʟ ʘʪʦʤʘʤʠ ʽ ʤʦʣʝʢʫʣʘʤʠ 

ʚʦʜʥʶ ʡ ʘʪʦʤʘʤʠ ʛʝʣʽʶ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʫʪʚʦʨʝʥʥʷ ʢʦʨʦʪʢʦʞʠʚʫʯʠʭ ʢʚʘʟʽ-ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʇʦʛʣʠʥʘʥʥʷ ʬʦʪʦʥʽʚ ʪʘʢʠʤʠ ʢʚʘʟʽʯʘʩʪʠʥʢʘʤʠ ʻ ʜʞʝʨʝʣʦʤ ʥʝʧʨʦʟʦʨʦʩʪʽ ʚ ʘʪʤʦʩʬʝʨʘʭ ʟʽʨ 

ʧʽʟʥʽʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʣʘʩʽʚ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʜʦʙʨʝ ʫʟʛʦʜʞʝʥʥʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʠʭ ʢʦʜʽʚ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʚʘʞʣʠʚʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʪʘʢʦʾ ʥʝʧʨʦʟʦʨʦʩʪʽ ʚ 

ʧʨʦʮʝʜʫʨʫ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʘʭʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʧʦʜʽʣʠ ʝʥʝʨʛʽʾ ʟʙʽʜʥʝʥʦʛʦ ʤʝʪʘʣʘʤʠ L 

ʩʫʙʢʘʨʣʠʢʘ SDSS J125637.13-022452.4, ʷʢʽ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʩʧʦʩʪʝʨʝʞʥʠʤʠ ʜʘʥʠʤʠ. ʉʧʝʢʪʨʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʮʴʦʛʦ ʧʝʢʫʣʷʨʥʦʛʦ ʢʘʨʣʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʠʡ ʤʦʜʝʣʴʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʜʣʷ 

ʤʦʜʝʣʽ ʘʪʤʦʩʬʝʨʠ ʟ ʝʬʝʢʪʠʚʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 2600 K ʪʽʣʴʢʠ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʥʝʧʨʦʟʦʨʦʩʪʽ, 

ʽʥʜʫʢʦʚʘʥʦʾ ʟʽʪʢʥʝʥʥʷʤʠ.  

ɺʽʜʢʨʠʪʦ ʚʽʩʽʤ ʥʦʚʠʭ ʧʣʘʥʝʪ-ʛʽʛʘʥʪʽʚ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʝʥʦ ʦʨʙʽʪʠ ʜʣʷ ʯʦʪʠʨʴʦʭ ʚʽʜʦʤʠʭ ʧʣʘʥʝʪ ʙʽʣʷ 

ʟʽʨ-ʢʘʨʣʠʢʽʚ ʪʘ ʩʫʙʛʽʛʘʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʩʧʝʢʪʨʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʦʪʨʠʤʘʥʠʡ ʥʘ ʥʦʚʽʪʥʽʭ ʽʥʩʪʨʫʤʝʥʪʘʭ 

CORALIE, HARPS ʪʘ MIKE. ʇʣʘʥʝʪʠ ʤʘʶʪʴ ʤʘʩʠ 1.1ï5.4 MJ, ʾʭ ʦʨʙʽʪʘʣʴʥʽ ʧʝʨʽʦʜʠ ʩʢʣʘʜʘʶʪʴ ʚʽʜ 40 

ʜʦ 2900 ʜʥʽʚ, ʘ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʦʨʙʽʪ 0.0ï0.6. ʅʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʩʠʩʪʝʤʫ 

ʧʦʜʚʽʡʥʦʾ ʧʣʘʥʝʪʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʘʡʤʘʩʠʚʥʽʦhʾ ʟʽʨʢʠ ʚ ʥʘʰʽʡ ʚʠʙʽʨʮʽ (HD147873), ʜʚʽ 

ʛʽʛʘʥʪʩʴʢʽ ʧʣʘʥʝʪʠ (HD128356b ʽ HD154672b) ʟ ʚʝʣʠʢʠʤʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʘʤʠ, ʘ ʪʘʢʦʞ ʨʽʜʢʽʩʥʠʡ 

ʚʠʧʘʜʦʢ ʘʥʘʣʦʛʫ 14 Her (HD224538b). ɹʫʣʠ  ʚʽʜʟʥʘʯʝʥʽ  ʢʦʨʝʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ ʽʟ 

ʨʘʜʽʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʚʠʷʚʣʝʥʦ ʧʣʘʥʝʪʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʥʘʡʙʣʠʞʯʠʭ ʟʽʨ. ʆʪʨʠʤʘʥʦ 

ʧʝʚʥʽ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʤʘʣʦʤʘʩʠʚʥʽ ʧʣʘʥʝʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʩʪʷʪʴʩʷ ʙʽʣʷ ʤʝʥʰ ʤʝʪʘʣʽʯʥʠʭ ʟʽʨ, ʥʽʞ 

ʛʽʛʘʥʪʩʴʢʽ ʧʣʘʥʝʪʠ. (ʗ.ɺ. ʇʘʚʣʝʥʢʦ,  ʆ.ʄ. ɯʚʘʥʶʢ). 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʧʝʢʪʨʽʚ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ  ʚ ʦʧʪʠʯʥʽʡ ʦʙʣʘʩʪʽ 

ʷʩʢʨʘʚʦʾ ʧʨʦʪʦʧʣʘʥʝʪʘʨʥʦʾ ʪʫʤʘʥʥʦʩʪʽ IRAS 22272 + 5435 (HD 235858), ʧʦʨʷʜ ʟ ʦʜʥʦʯʘʩʥʠʤ 
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ʢʦʥʪʨʦʣʝʤ ʾʾ ʨʘʜʽʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʩʚʽʪʥʦʩʪʽ. ʆʙô̒ ʢʪ ʚʽʜʦʤʠʡ ʟʤʽʥʘʤʠ ʩʚʽʪʥʦʩʪʽ, ʢʦʣʴʦʨʫ ʽ 

ʰʚʠʜʢʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʧʫʣʴʩʘʮʽʡ ʟ ʧʝʨʽʦʜʦʤ 132 ʜʥʽʚ. ɿʤʽʥʠ ʩʚʽʪʥʦʩʪʽ ʽ ʢʦʣʴʦʨʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʷʭ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʣʽʥʽʾ ʚʫʛʣʝʮʝʚʠʭ  

ʤʦʣʝʢʫʣ. ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʩʠʩʪʝʤʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʦʣʦʩ C2  ʽ ʯʝʨʚʦʥʘ ʩʠʩʪʝʤʘ ʧʦʣʦʩ ʣʽʥʽʡ CN 

ʩʠʣʴʥʽʰʽ ʧʦʙʣʠʟʫ ʤʽʥʽʤʫʤʫ ʩʚʽʪʥʦʩʪʽ. ɺʣʘʩʥʠʡ ʬʦʪʦʩʬʝʨʥʠʡ ʩʧʝʢʪʨ ʟʦʨʽ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʩʘʤʦʫʟʛʦʜʞʝʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʤʦʜʝʣʝʡ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʘʨʽʘʮʽʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʧʦʣʦʩ C2 Swan ʽ ʣʽʥʽʡ CN ʙʫʣʠ ʥʘʙʘʛʘʪʦ ʩʠʣʴʥʽʰʽ, ʥʽʞ ʦʯʽʢʫʚʘʣʦʩʷ, ʱʦ 

ʧʦʚô̫ ʟʘʥʦ ʚʠʢʣʶʯʥʦ ʟʽ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʘʪʤʦʩʬʝʨʽ ʧʫʣʴʩʫʶʯʦʾ ʟʦʨʽ. ʂʨʽʤ ʪʦʛʦ, ʤʦʣʝʢʫʣʷʨʥʽ 

ʣʽʥʽʾ ʟʤʽʱʝʥʽ ʫ ʬʽʦʣʝʪʦʚʠʡ ʙʽʢ ʚʽʜʥʦʩʥʦ ʚʣʘʩʥʝ ʬʦʪʦʩʬʝʨʥʠʭ ʣʽʥʽʡ. ʄʽʩʮʝʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʣʴʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢ ʚʠʜʘʻʪʴʩʷ, ʻ ʭʦʣʦʜʥʠʡ ʟʦʨʷʥʠʡ ʚʽʪʝʨ, ʚʠʢʣʠʢʘʥʠʡ ʧʫʣʴʩʘʮʽʻʶ. 

ʄʽʥʣʠʚʽʩʪʴ ʘʪʦʤʥʠʭ ʣʽʥʽʡ, ʟʫʤʦʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʤʽʥʘʤʠ ʝʬʝʢʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʮʠʢʣʫ 

ʧʫʣʴʩʘʮʽʾ. ʇʨʦʬʽʣʽ ʩʠʣʴʥʠʭ ʘʪʦʤʥʠʭ ʣʽʥʽʡ ʻ ʜʝʬʦʨʤʦʚʘʥʠʤʠ, ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʟʤʽʥʥʠʤʠ ʚ ʤʘʩʰʪʘʙʽ ʯʘʩʫ 

ʧʨʠʙʣʠʟʥʦ ʚ ʪʠʞʜʝʥʴ. ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʷʚʘʤʠ  ʫʜʘʨʥʠʭ ʭʚʠʣʴ ʫ ʟʦʚʥʽʰʥʽʡ ʘʪʤʦʩʬʝʨʽ.  

ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʚʠʧʨʦʤʽʥʝʥʥʷ ʩʤʫʛʘʤʠ ʤʦʣʝʢʫʣʠ NaH ʚ ʘʪʤʦʩʬʝʨʘʭ ʟʽʨ 

ʧʽʟʥʽʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʣʘʩʽʚ. ʎʽ ʧʦʣʦʩʠ ʫʪʚʦʨʶʶʪʴ ʧʦʤʽʪʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʜʝʪʘʣʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ 

ʭʚʠʣʴ 3500 ï 11000ɸ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʣʦʩ ʧʦʛʣʠʥʘʥʥʷ NaH ʟʨʦʩʪʘʻ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʘʪʤʦʩʬʝʨ ʟʽʨ. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʤʦʜʝʣʝʡ ʘʪʤʦʩʬʝʨ ʟʽʨ-ʢʘʨʣʠʢʽʚ ɸʣʣʘʨʜ ʽ ʍoʫʰʠʣʜʘ ʚ 

ʽʥʪʝʨʚʘʣʽ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 3500-1500 ʂ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʱʦʜʘʚʥʦ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʩʧʠʩʢʫ 

ʣʽʥʽʡ NaH. ɿ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʥʦ, ʱʦ ʣʽʥʽʾ NaH ʚʧʝʚʥʝʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʜʝʢʽʣʴʢʦʭ 

ʜʽʘʧʘʟʦʥʘʭ ʜʦʚʞʠʥ ʭʚʠʣʴ  ʥʘ ʬʦʥʽ ʤʦʣʝʢʫʣ TiO, VO, H2O, FeH, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʬʦʨʤʫʶʪʴ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʩʧʝʢʪʨʽʚ ʭʦʣʦʜʥʠʭ ʢʘʨʣʠʢʽʚ ʥʘʚʢʦʣʦ 4000ɸ ʡ ʚ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʢʘʭ ʙʣʠʟʴʢʦ 7400, 8100, 

9500A, ʜʝ ʧʦʛʣʠʥʘʥʥʷ ʽʥʰʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʨʦʪʫʨʙʫʣʝʥʪʥʦʾ ʰʚʠʜʢʦʩʪi ʚ ʟʦʨʷʥʠʭ ʘʪʤʦʩʬʝʨʘʭ ʟʘʩʪʦʩʦʚʘʥʘ ʪʝʭʥiʢʘ 

ʧʝʨʝʪʚʦʨʝʥʴ ʌʫʨôʻ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ ʟʘ ʫʤʦʚʠ, ʱʦ ʤiʢʨʦʪʫʨʙʫʣʝʥʪʥʘ ʰʚʠʜʢiʩʪʴ ʪʘ 

ʰʚʠʜʢiʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟiʨʢʠ ʥʝʚiʜʦʤi. ʑʦʙ ʚiʜʦʢʨʝʤʠʪʠ ʝʬʝʢʪʠ ʦʙʝʨʪʘʥʥʷ  ʚiʜ ʝʬʝʢʪiʚ 

ʤʘʢʨʦʪʫʨʙʫʣʝʥʪʥʦʩʪi ʜʣʷ ʟiʨ ʟ ʜʫʞʝ ʧʦʚʽʣʴʥʠʤ ʦʙʝʨʪʘʥʥʷʤ, ʥʝʦʙʭʽʜʥʦ ʘʥʘʣiʟʫʚʘʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʛʦʣʦʚʥʫ ʧʝʣʶʩʪʢʫ ʚ ʌʫʨôʻ-ʦʙʨʘʟʘʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣiʥiʡ. ʎʝ ʻ ʩʢʣʘʜʥʠʡ ʚʠʧʘʜʦʢ ʜʣʷ ʘʥʘʣʽʟʫ ʌʫʨôʻ.  

ʊʝʭʥʽʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʌʫʨôʻ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ  ʪʘ ʧʨʦʪʝʩʪʦʚʘʥʘ ʥʘ ʙʘʛʘʪʴʦʭ 

ʣiʥiʷʭ ʚ ʩʧʝʢʪʨi ʉʦʥʮʷ ʷʢ ʟiʨʢʠ ʪʘ ʯʦʪʠʨʴʦʭ ʽʥʰʠʭ ʟiʨʦʢ. ʆʪʨʠʤʘʥʽ ʜʣʷ ʉʦʥʮʷ ʨʝʟʫʣʴʪʘʪʠ  ʬʫʨôʻ-

ʘʥʘʣiʟʫ ʟʘʜʦʚiʣʴʥʦ ʩʧiʚʧʘʜʘʶʪʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ iʥʰʠʭ ʤʝʪʦʜiʚ.  ɹʫʣʠ ʟʥʘʡʜʝʥʽ ʩʝʨʝʜʥi ʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʝʡ ʤiʢʨʦʪʫʨʙʫʣʝʥʪʥʦʾ, ʤʘʢʨʦʪʫʨʙʫʣʝʥʪʥʦʾ ʪʘ ʰʚʠʜʢʦʩʪi ʦʙʝʨʪʘʥʥʷ: ʉʦʥʮʝ: 0.85, 2.04 ʠ 1.75, 

HD1835: 1.16, 3.56 ʠ 6.24, HD10700: 0.58, 1.25 ʠ 0.78, HD42936: 0.66, 1.23 ʠ 1.41,  HD128356: 0.61, 
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1.16 ʠ 1.44 ʢʤ/ʩ. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʣʽʥʽʡ ʟʘʣʽʟʘ ʧʦʢʘʟʘʚ, ʱʦ 

ʤʘʢʨʦʪʫʨʙʫʣʝʥʪʥʘ ʰʚʠʜʢiʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ ʚ ʘʪʤʦʩʬʝʨi ʉʦʥʮʷ ʪʘ ʟiʨʦʢ, ʢʨiʤ ʟiʨʢʠ HD10700, 

ʜʝ  ʚʦʥʘ ʥʝ ʟʤiʥʶʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ, ʘ  ʰʚʠʜʢiʩʪʴ ʦʙʝʨʪʘʥʥʷ ʮiʻi ʟʦʨi ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʝ, ʥiʞ 

ʦʪʨʠʤʘʥʘ iʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʝʭʥʽʢʫ ʌʫʨôʻ-ʘʥʘʣʽʟʫ, ʷʢʫ ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ,   

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʪʨʴʦʭ ʰʚʠʜʢʦʩʪʝʡ ʚ ʟiʨʢʘʭ ʩʦʥʷʯʥʦʛʦ ʪʠʧʫ ʟ ʜʫʞʝ 

ʧʦʚiʣʴʥʠʤ ʦʙʝʨʪʘʥʥʷʤ (ʗ.ɺ. ʇʘʚʣʝʥʢʦ, ʆ.ʄ. ɯʚʘʥʶʢ, ɯ. ʂʫʰʥʽʨʫʢ, ɹ.ʄ. ʂʘʤʽʥʩʴʢʠʡ, ʖ.ʇ. ʃʶʙʯʠʢ, 

ɺ.ɸ. ʐʝʤʽʥʦʚʘ). 

 

 çʍʚʠʣʴʦʚʽ ʧʨʦʮʝʩʠ, ʚʠʢʣʠʢʘʥʽ ʥʝʩʪʽʡʢʦʩʪʷʤʠ ʚ ʟʘʤʘʛʥʽʯʝʥʽʡ ʪʫʨʙʫʣʝʥʪʥʽʡ 

ʧʣʘʟʤʽ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʛʝʥʝʨʘʮʽʶ ʽ ʧʦʰʠʨʝʥʥʷ ʚʠʩʦʢʦʝʥʝʨʛʽʡʥʠʭ ʟʘʨʷʜʞʝʥʠʭ 

ʯʘʩʪʦʢè                                                                                                                                    

(ʪʝʤʘ ɯɯɯ-40-15 (349 ɺ);  ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ  0114U007387) 

 
ɺʠʜʽʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʢʦʤʧʝʥʩʦʚʘʥʘ ʪʦʢʦʚʘ 

ʥʝʩʪʽʡʢʽʩʪʴ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʷʢ ʧʨʠ ʧʦʭʠʣʦʤʫ ʧʦʰʠʨʝʥʥʽ ʭʚʠʣʴ ʪʘʢ ʽ ʧʨʠ ʧʦʚʟʜʦʚʞʥʴʦʤʫ. ʇʨʦʚʝʜʝʥʦ 

ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʠʯʠʥ ʪʘ ʢʨʠʪʝʨʽʶ ʨʦʟʚʠʪʢʫ ʥʝʩʪʽʡʢʦʩʪʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʽʟʠʯʥʠʡ 

ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʪʽʡʢʦʩʪʽ. ɼʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʚʠʧʘʜʦʢ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʫʯʢʘ. ɺ 

ʮʦɹʤʫ ʚʠʧʘʜʢʫ ʩʢʦʤʧʝʥʩʦʚʘʥʘ ʪʦʢʦʚʘ ʥʝʩʪʽʡʢʽʩʪʴ ʚʠʥʠʢʘʻ ʷʢ ʦʢʨʝʤʘ ʥʝʩʪʽʡʢʽʩʪʴ ʽ ʾʾ  ʦʙʣʘʩʪʴ ʛʝʥʝʨʘʮʽʾ 

ʥʝ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟʽ ʰʣʘʥʛʦʚʦʶ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʛʝʥʝʨʘʮʽʾ ʭʚʠʣʴ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʣʘʩʪʷʭ ʢʦʩʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʧʫʯʢʠ 

ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ, ʥʘʧʨʠʢʣʘʜ ʫ ʧʝʨʝʜʫʜʘʨʥʠʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ɿʝʤʣʽ, ʪʘ ʫʜʘʨʥʠʭ 

ʭʚʠʣʴ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʚʽʜ ʩʧʘʣʘʭʽʚ ʥʘʜʥʦʚʠʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʥʠʞʥʴʦʾ ʽʦʥʦʩʬʝʨʠ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʢʠ ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ ʨʘʜʽʦʩʠʛʥʘʣʫ 

ʨʦʟʩʽʷʥʦʛʦ ʧʣʘʟʤʦʚʠʤʠ ʥʝʦʜʥʦʨʜ̔ʥʦʩʪʷʤʠ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʘʪʤʦʩʬʝʨʥʦʶ ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘʢʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ ʧʝʨʝʪʠʥʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʥʘ ʪʘʢʠʭ ʥʝʦʜʥʦʨʽʜʥʦʩʪʷʭ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʦɦ ʟʙʽʣʴʰʝʥʥʷ 

ʝʥʝʨʛʽʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʦʟʩʽʷʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʘʤʧʣʽʪʫʜʠ ʨʘʜʽʦʭʚʠʣʽ, ʨʦʟʩʽʷʥʦʶ ʧʣʘʟʤʦʚʠʤʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʷʤʠ, ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʝʣʝʢʪʨʦʥʽʚ ʥʠʞʥʴʦʾ ʽʦʥʦʩʬʝʨʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʝʣʝʢʪʨʦʥʽʚ ʚ 

ʥʠʞʥʽʡ ʽʦʥʦʩʬʝʨʽ ʘʤʧʣʽʪʫʜʘ ʨʦʟʩʽʷʥʦʾ ʨʘʜʽʦʭʚʠʣʽ ʟʤʝʥʰʫʻʪʴʩʷ (ʇ.ʇ. ʄʘʣʦʚʽʯʢʦ, ʖ.ɺ. ʂʠʟʴʶʨʦʚ). 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʥʷʯʥʠʭ ʨʘʜʽʦʩʧʣʝʩʢʽʚ I-ʛʦ  ʪʠʧʫ ʪʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʢʽʥʝʪʠʯʥʠʭ 

ʘʣʴʚʝʥʽʚʩʴʢʠʭ ʭʚʠʣʴ. ʐʫʤʦʚʽ ʙʫʨʽ ɯ-ʛʦ ʪʠʧʫ ʻ ʷʩʢʨʘʚʠʤ ʧʨʦʷʚʦʤ ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʝʪʨʦʚʦʤʫ 
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ʜʽʘʧʘʟʦʥʽ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʩʝʨʽʾ ʩʧʣʝʩʢʽʚ ʪʠʧʫ ɯ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ ʩʝʢʫʥʜʠ, 

ʮʽ ʩʧʣʝʩʢʠ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʢʦʥʪʠʥʫʫʤ, ʱʦ ʪʨʠʚʘʻ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ. ʎʝ 

ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʥʠʢʘʻ ʚ ʘʢʪʠʚʥʠʭ ʦʙʣʘʩʪʷʭ ʢʦʨʦʥʠ ʥʘʜ ʩʦʥʷʯʥʠʤʠ ʧʣʷʤʘʤʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦ ʩʠʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ 50 ʜʦ 500 ʄɻʮ, ʘ ʷʩʢʨʘʚʽʩʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ Tb(k) ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 10
7
 ʜʦ 10

10
ʂ ʜʣʷ ʚʠʧʨʦʤʽʥʝʥʥʷ ʚ ʢʦʥʪʠʥʫʫʤʽ ʽ ʤʦʞʝ ʩʷʛʘʪʠ 10

11
ʂ 

ʜʣʷ ʩʧʣʝʩʢʽʚ ɯ ʪʠʧʫ. ɼʦ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʡʥʷʪʦʾ ʪʝʦʨʽʾ, ʱʦ ʤʦʞʝ ʧʦʷʩʥʠʪʠ ʪʘʢʽ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʽʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʦʥʷʯʥʦʛʦ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ɯ ʪʠʧʫ. 

ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʩʦʥʷʯʥʠʭ ʢʦʨʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʧʣʘʟʤʦʚʠʡ ʧʘʨʘʤʝʪʨ b ʤʝʥʰʠʡ 

ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ me/mi, ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʢʽʥʝʪʠʯʥʠʭ  ʘʣʴʚʝʥʽʚʩʴʢʠʭ ʭʚʠʣʴ 

(ʂɸʍ) ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ çʧʣʘʪʦè ʥʘ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʥʽʚ fe ʚ ʨʝʟʦʥʘʥʩʥʽʡ ʦʙʣʘʩʪʽ 

VTe<V<VA. ʃʦʢʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʚʥʘʩʣʽʜʦʢ ʂɸʍ ʘʥʫʣʶʻ ʣʽʥʽʡʥʝ ʟʘʪʫʭʘʥʥʷ ʃʘʥʜʘʫ 

ʚ ʮʽʡ ʨʝʟʦʥʘʥʩʥʽʡ ʦʙʣʘʩʪʽ, ʘ ʦʪʞʝ, ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʩʧʦʥʪʘʥʥʝ ʟʙʫʜʞʝʥʥʷ ʣʝʥʛʤʶʨʽʚʩʴʢʠʭ ʭʚʠʣʴ ʟ 

ʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʧʝʢʪʨʘʣʴʥʦʾ ʛʫʩʪʠʥʠ ʝʥʝʨʛʽʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʢʠʡ ʥʝʪʝʧʣʦʚʠʡ ʨʽʚʝʥʴ 

ʣʝʥʛʤʶʨʽʚʩʴʢʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʩʦʥʷʯʥʠʭ ʨʽʜʦʩʧʣʝʩʢʽʚ ɯ-ʛʦ ʪʠʧʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʙʦʪʠ ʛʦʪʫʶʪʴʩʷ ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʚ Astronomy & Astrophysics: O. Lyubchyk, E.P. Kontar, Y.M. Voitenko, 

N.H. Bian, and D.B. Melrose çSolar plasma radio emission in the presence of kinetic Alfv®n turbulenceè, 

A&A, 2016 ī in preparation (ʆ.ʂ. ʃʶʙʯʠʢ). 

 

çɺʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ (ʇʆɿ), ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʪʘ ʣʦʢʘʣʴʥʠʭ ʨʫʭʽʚ ʽ ʜʝʬʦʨʤʘʮʽʡ (ʈɯɼ) ʥʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʦʣʽʛʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘ 

ʜʘʥʠʤʠ ʘʩʪʨʦʢʦʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴè                                                                   

(ʪʝʤʘ ɯɯɯ-41-15 (351 B); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U002686) 

 
ʅʘ ʩʪʘʥʮʽʾ 1824 ï çɻʦʣʦʩʽʾʚïʂʠʾʚè ʧʨʦʪʷʛʦʤ ʨʦʢʫ  ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʛʫʣʷʨʥʽ ʣʘʟʝʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʐʉɿ. ʇʨʦʚʝʜʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʚʩʴʦʛʦ 678 ʧʨʦʭʦʜʞʝʥʴ ʐʉɿ, ʽʟ ʥʠʭ:  Lageos ï 58, ʥʠʟʴʢʠʭ ï 620. 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ. 

ʇʨʦʚʝʜʝʥʦ ʨʝʛʫʣʷʨʥʽ ʨʝʛʣʘʤʝʥʪʥʽ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʦɦʜʦ  ʦʙʩʣʫʛʦʚʫʚʘʥʥ ̫

ʣʘʟʝʨʥʦʛʦ ʧʝʨʝʜʘʚʘʯʘ (ʟʘʤʽʥʘ ʨʽʜʠʥʠ ʫ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʣʘʟʝʨʘ, ʶʩʪʫʚʘʥʥʷ ʦʧʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʽʾ ʥʘʢʘʯʢʠ ʣʘʟʝʨʘ ʪʘ ʽʥ.). 

ʇʽʜʪʨʠʤʫʚʘʣʘʩʴ ʨʦʙʦʪʘ ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ ɻʅʉʉ-ʩʪʘʥʮʽʡ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ: çʂʠʾʚ/ɻʦʣʦʩʽʾʚè 

(GLSV), çʋʞʛʦʨʦʜè (UZHL), çʍʘʨʢʽʚè (KHAR), çʉʤʽʣʘè (SMLA) ʪʘ çʂʘʮʠʚʝʣʽè (KTVL). 

ʇʽʜʪʨʠʤʫʚʘʣʘʩʴ ʨʦʙʦʪʘ ʆʧʝʨʘʮʽʡʥʦʛʦ ʮʝʥʪʨʫ ʢʝʨʫʚʘʥʥʷ ɻʅʉʉ-ʤʝʨʝʞʝʶ (11 ʩʪʘʥʮʽʡ). 
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ʇʽʜʪʨʠʤʫʚʘʣʘʩʴ ʨʦʙʦʪʘ ʎʝʥʪʨʫ ʟʙʦʨʫ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ ɻʅʉʉ-

ʩʪʘʥʮʽʡ (ʙʽʣʷ 170 ʩʪʘʥʮʽʡ).  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʨʽʚʥʷʥʴ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʟʤʽʥʶʚʘʥʠʭ ʪʽʣ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʚ̫ʠʣʦ ʥʘʷʚʥʽʩʪʴ ʢʨʠʪʠʯʥʦʾ ʯʘʩʪʦʪʠ. ɻʘʨʤʦʥʽʢʠ ʤʘʩʦʧʝʨʝʥʦʩʫ ʟ ʦʢʦʣʫ ʮʽʻʾ ʯʘʩʪʦʪʠ ʩʠʣʴʥʦ ʟʙʫʨʶʶʪʴ  

ʩʪʨʫʢʪʫʨʫ ʬʘʟʦʚʦʛʦ  ʧʨʦʩʪʦʨʫ ʽ ʡʤʦʚʽʨʥʦ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʙʽʬʫʨʢʘʮʽʶ ʪʦʨʘ.  

ʆʙʨʦʙʣʝʥʽ ʣʘʟʝʨʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʛʝʦʩʪʘʮʽʦʥʘʨʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ARTEMIS ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʦʾ 

ʭʤʘʨʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ. ɺʠʷʚʣʝʥʦ ʘʥʦʤʘʣʴʥʫ ʘʪʤʦʩʬʝʨʥʫ ʨʝʬʨʘʢʮʽʶ ʪʘ ʘʙʝʨʘʮʽʶ ʣʘʟʝʨʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʛʝʦʩʪʘʮʽʦʥʘʨʥʦʛʦ ʩʫʧʫʪʥʠʢʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʯʘʩʪʠʥʘ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʨʠʭʦʜʠʪʴ ʷʢ ʟ ʨʦʟʨʘʭʦʚʘʥʦʾ ʪʦʯʢʠ ʧʦʣʦʞʝʥʥʷ, ʪʘʢ ʽ ʦʜʥʦʯʘʩʥʦ ʟ ʪʦʯʢʠ ʫʧʝʨʝʜʞʝʥʥʷ ʜʝ ʩʫʧʫʪʥʠʢ 

ʣʠʰʝ ʙʫʜʝ ʟʘ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʩʫʧʫʪʥʠʢʘ ʜʦ ʪʝʣʝʩʢʦʧʘ (ʄ.ʄ. ʄʝʜʚʝʜʩʴʢʠʡ, 

ʖ.ʄ. ɻʣʫʱʝʥʢʦ,  ɺ.ʆ. ʇʘʧ, ɺ.ʇ ɾʘʙʦʨʦʚʩʴʢʠʡ, ʄ.ʊ. ɸʨʽʙʞʘʥʦʚ, ʆ.ʆ. ʍʦʜʘ, ɺ.ʇ. ʂʫʟʴʢʦʚ, ɿ. ʉʦʜʥʽʢ, 

ʉ.ɺ. ʂʫʟʴʢʦʚ, ɸ.ʆ. ʂʦʨʩʫʥʴ, ʆ.ɻ. ʂʫʜʣʘʡ, ʄ.ɺ. ɯʱʝʥʢʦ). 

 

çɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʠʥʘʤʽʢʠ ʤʘʛʥʽʪʥʠʭ ʫʪʚʦʨʝʥʴ ʥʘ ʉʦʥʮʽè  

(ʪʝʤʘ ɯɯɯ-43-15 (352 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U002094) 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʟʘʘʪʤʦʩʬʝʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʽ IMaX, ʷʢʠʡ 

ʫʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʩʪʘʥʮʽʾ  Sunrize (ʽʥʬʦʨʤʘʮʽʶ ʥʘʜʘʣʠ ʩʧʚ̔ʨʦʙʽʪʥʠʢʠ ɯʥʩʪʠʪʫʪʫ ɸʩʪʨʦʬʽʟʠʢʠ ʥʘ 

ʂʘʥʘʨʘʭ)  ʚʠʟʥʘʯʝʥʽ ʨʦʟʤʽʨʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʪʫʨʙʫʣʝʥʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʘʪʤʦʩʬʝʨʽ ʉʦʥʮʷ ʥʘ ʚʠʩʦʪʽ 

ʫʪʚʦʨʝʥʥʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʩʧʝʢʪʫ ʣʽʥʽʾ 525.0217 ʥʤ  ʪʘ ʾʭ ʟʤʽʥʠ ʧʨʦʪʷʛʦʤ 23 ʭʚʠʣʠʥ, ʘ ʪʘʢʦʞ ʚʝʣʠʯʠʥʫ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʮʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʫʨʙʫʣʝʥʪʥʽ 

ʧʨʦʮʝʩʠ ʚ ʩʧʦʢʽʡʥʽʡ ʜʽʣʷʥʮʽ ʬʦʪʦʩʬʝʨʠ ʉʦʥʮʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʢʦʥʫ ʂʦʣʤʦʛʦʨʦʚʘ. ɿ ʯʘʩʦʤ ʩʫʪʪʻʚʠʭ 

ʟʤʽʥ ʨʝʞʠʤʫ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʥʝ ʚʠʷʚʣʝʥʦ.  

ɺʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫʪʚʦʨʝʥ ɹʥʘʡʚʘʞʣʠʚʽʠhʭ ʭʨʦʤʦʩʬʝʨʥʠʭ ʣ̔ ʥʽʡ H I LŬ 121.6 ʥʤ, Mg II k 

279, h 280 ʥʤ, ʪʘ Ca II K 393.5, H 397 ʥʤ ʟʘ ʫʤʦʚʠ ʯʘʩʪʢʦʚʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʦʟʩʽʷʥʠʭ ʬʦʪʦʥʽʚ ʟʘ 

ʯʘʩʪʦʪʦ .ʁ ʆʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʨʽʟʥʠʭ ʤʦʜʝʣʷʭ ʘʪʤʦʩʬʝʨʠ ʉʦʥʮʷ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʄɻɼ ʢʦʜʫ Bifrost ʥʘ ʨʽʟʥʠʭ ʨʦʟʤʽʨʘʭ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ: ʤʦʜʝʣʽ ʩʧʣʠʚʘʶʯʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ cb24bih 252 Ĭ 252 Ĭ 496 (ʟ ʥʝʨʽʚʥʦʚʘʞʥʦʶ ʡʦʥʽʟʘʮʽʻʶ ʚʦʜʥʶ) ʪʘ cb24bihe 

252 Ĭ 252 Ĭ 496, 504 Ĭ 504 Ĭ 496 (ʟ ʥʝʨʽʚʥʦʚʘʞʥʦʶ ʡʦʥʽʟʘʮʽʻʶ ʚʦʜʥʶ ʪʘ ʛʝʣʽʶ). ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʚ 

ʧʨʦʬʽʣʷʭ ʤʦʜʝʣʴʦʚʘʥʠʭ ʣʽʥʽʡ ʦʪʨʠʤʘʥʦ ʜʣʷ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡʥʠʭ ʢʫʪʽʚ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʮʽʡ 

ʮʝʥʪʨ-ʢʨʘʡ ʚʟʜʦʚʞ ʜʠʩʢʫ ʉʦʥʮʷ. ʊʠʧʦʚʽ ʜʚʦʚʠʤʽʨʥʽ ʩʧʝʢʪʨʦʛʨʘʤʠ ʚ ʮʝʪʨʘʭ ʪʨʴʦʭ ʦʙʨʘʥʠʭ ʣʽʥʽʡ 

ʧʨʠʚʝʜʝʥʽ ʥʘ ʽʣʣʶʩʪʨʘʮʽʾ ʥʠʞʯʝ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʢʘʟʘʥʠʭ 

ʭʨʦʤʦʩʬʝʨʥʠʭ ʣʽʥʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ: ʋʌ-ʩʧʝʢʪʨʦʛʨʘʬ ʩʫʧʫʪʥʠʢʘ IRIS (ʣʽʥʽʾ 
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ʤʘʛʥʽʶ), ʋʌ-ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨ ʨʘʢʝʪʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ CLASP (ʣʽʥʽʷ ʚʦʜʥʶ), ʩʧʝʢʪʨʦʛʨʘʬ 

CHROMIS ʰʚʝʜʩʴʢʦʛʦ ʩʦʥʷʯʥʦʛʦ ʪʝʣʝʩʢʦʧʫ SST (ʣʽʥʽʾ ʢʘʣʴʮʽʶ).  

ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʭʨʦʤʦʩʬʝʨʥʠʭ ʣʽʥʽʡ, ʚʨʘʭʦʚʫʶʯʠ ʝʬʝʢʪʠ 

ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʝʨʝʥʦʩʫ (3D) ʪʘ ʯʘʩʪʢʦʚʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʦʟʩʽʷʥʠʭ ʬʦʪʦʥʽʚ (PRD). ɺʠʢʦʥʘʥʦ 

ʧʦʨʽʚʥʷʥʥʷ (3D + PRD)-ʚʠʧʘʜʢʫ ʜʣʷ ʨʝʟʦʥʘʥʩʥʦʛʦ ʜʫʙʣʝʪʫ Mg II k&h ʟ ʜʚʦʤʘ ʥʘʙʣʠʞʝʥʥʷʤʠ, ʢʦʣʠ 

ʦʜʠʥ ʟ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʦʱʝʥʦ: ʘʙʦ ʦʜʥʦʚʠʤʽʨʥʠʡ ʧʝʨʝʥʦʩ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (1D + PRD), ʘʙʦ 

ʧʦʚʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʦʟʩʽʷʥʠʭ ʬʦʪʦʥʽʚ (3D + CRD). ʇʦʢʘʟʘʥʦ, ʱʦ ʜʘʥʽ ʥʘʙʣʠʞʝʥʥʷ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʣʠʰʝ ʷʢʱʦ ʚʠʤʽʨʶʶʪʴʩʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʧʨʦʬʽʣʽʚ ʣʽʥʽʡ. ʋ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ, ʯʠ ʛʨʘʜʽʻʥʪʽʚ ʰʚʠʢʦʩʪʝʡ ʯʠ ʪʝʤʧʝʨʘʪʫʨ, ʚʢʘʟʘʥʽ 

ʥʘʙʣʠʞʝʥʥʷ ʥʝ ʚʽʜʪʚʦʨʶʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʽ ʧʨʦʬʽʣʽ ʣʽʥʽʡ ʽ ʥʝʦʙʭʽʜʥʝ ʣʠʰʝ ʧʦʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (3D + 

PRD).  

ʇʨʦʜʦʚʞʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʦʜʥʦʯʘʩʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʚʝʨʭʥʴʦʾ ʭʨʦʤʦʩʬʝʨʠ ʪʘ ʧʝʨʝʭʽʜʥʦʛʦ ʰʘʨʫ 

ʉʦʥʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʫʧʫʪʥʠʢʘ IRIS (ʣʽʥʽʾ Mg II k&h) ʪʘ ʨʘʢʝʪʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

CLASP (ʣʽʥʽʷ H I LŬ). ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʦʭ ʣʽʥʽʾ ʜʣʷ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʴ ʥʘ ʜʠʩʢʫ 

ʉʦʥʮʷ, ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʠʤʠ, ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ ʟʘ 

ʚʠʤʽʨʘʤʠ ʬʦʨʤʠ ʧʨʦʬʽʣʽʚ ʣʽʥʽʡ. ɺʠʷʚʣʝʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʬʽʣʽʚ ʣʽʥʽʡ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʽʥʜʝʢʩʘʤʠ, ʪʘʢʦʞ ʛʣʠʙʠʥʦʶ ʮʝʥʪʨʘʣʴʥʦʾ ʜʝʧʨʝʩʽʾ ʧʨʦʬʽʣʽʚ ʪʘ 

ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʝʤʽʩʽʡʥʠʤʠ ʧʽʢʘʤʠ, ʽ ʘʥʪʠʢʦʨʝʣʷʮʽʶ ʤʽʞ ʘʩʠʤʝʪʨʽʻʶ ʝʤʽʩʽʡʥʠʭ ʧʽʢʽʚ ʪʘ ʟʤʽʱʝʥʥʷʤ 

ʮʝʥʪʨʫ ʣʽʥʽʡ.  

ɼʦʩʣʽʜʞʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʯʦʪʠʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ ʉʪʦʢʩʘ ʣʽʥʽʾ Si I 10 827 ¡ ʜʦ ʅʃʊʈ-ʝʬʝʢʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʟʘʜʘʯʽ ʧʝʨʝʥʦʩʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʩʦʥʷʯʥʽʡ 

ʤʦʜʝʣʽ ʣʦʢʘʣʴʥʦʛʦ ʜʠʥʘʤʦ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʚʽʜʩʪʘʥʽ ʧʨʠʙʣʠʟʥʦ 0.1 ¡ ʚʽʜ ʮʝʥʪʨʫ ʣʽʥʽʾ, ʜʝ 

ʬʦʨʤʫʶʪʴʩʷ ʘʤʧʣʽʪʫʜʠ ʣʽʥʽʡʥʦʾ Q, U ʽ ʢʨʫʛʦʚʦʾ V ʧʦʣʷʨʠʟʘʮʽʾ, ʨʽʟʥʠʮ ʁʤʽʞ ʅʃʊʈ ʽ ʃʊʈ ʉʪʦʢʩ-

ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʩʘʤʠʤʠ Q, U, i V ʘʤʧʣʽʪʫʜʘʤʠ. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʃʊʈ ʧʦʩʠʣʶʶʪʴʩʷ ʟ 

ʨʦʩʪʦʤ ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʩʠʛʥʘʣʫ. ʋ ʨʘʟʽ ʢʨʫʛʦʚʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʅʃʊʈ-ʝʬʝʢʪʠ ʢʦʨʝʣʶʶʪʴ ʟ 

ʥʘʧʨʫʞʝʥʽʩʪʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʦʧʠʩʫ ʬʽʟʠʢʠ ʫʪʚʦʨʝʥʥʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ 

ʩʠʛʥʘʣʫ ʚ ʣʽʥʽʾ Si I 10 827 ¡ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ ʘʪʦʤʘ Si ʟ 16 ʨʽʚʥʷʤʠ ʪʘ ʟ 6 

ʨʘʜʽʘʪʠʚʥʠʤʠ ʟʚô̫ ʟʘʥʦ-ʟʚô̫ ʟʘʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ (ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʅ.ɻ. ʑʫʢʽʥʘ, ʯʣ.-ʢʦʨ. ʅɸʅ 

ʋʢʨʘʾʥʠ ʈ.ɯ. ʂʦʩʪʠʢ, ɸ.ɺ. ʉʫʭʦʨʫʢʦʚ, ɺ.ʃ. ʆʣʴʰʝʚʩʴʢʠʡ, ɯ.ɽ. ɺʘʩʠʣʴʻʚʘ, ʉ.ʄ. ʆʩʽʧʦʚ, 

ɺ.ɻ.ɹʝʟʧʘʣʴʢʦ). 

 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

47 

 

çʐʚʠʜʢʽʩʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ ʭʨʦʤʦʩʬʝʨʥʦʘʢʪʠʚʥʠʭ ʟʽʨè                                

(ʪʝʤʘ ɯɯɯ-44-15 (353 ɺ);  ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U002687) 

 
ʇʨʦʚʝʜʝʥʦ ʤʽʞʥʘʨʦʜʥʽ ʢʘʤʧʘʥʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʣʶʪʦʤʫ, ʚʝʨʝʩʥʽ 2016 ʨ. ʥʘ 2-ʤ ʪʝʣʝʩʢʦʧʽ ʟ 

CMMS-ʆʙô̒ ʢʪʠ: ʭʨʦʤʦʩʬʝʨʥʦʘʢʪʽʚʥ ̔ʟʽʨʢʠ ʪʠʧʫ BY  ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʈʦʞʝʥʽ (2-ʤ) ʚ ʣʶʪʦʤʫ ʥʝ 

ʚʽʜʙʫʣʠʩʷ ʯʝʨʝʟ ʧʦʛʦʜʫ.  

ʉʧʝʢʪʨʦʩʢʦʧʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʨʦʤʦʩʬʝʨʥʦʘʢʪʠʚʥʦʛʦ ʛʽʛʘʥʪʘ V 390 Aur ʚʠʢʦʥʘʥʦ ʟ CMMS-

ʩʧʝʢʪʨʦʛʨʘʬʦʤ ʥʘ 2-ʤ ʪʝʣʝʩʢʦʧ ̔ʦʙʩʝʨʚʘʪʦʨʽʾ ʥʘ ʧ. ʊʝʨʩʢʦʣ. ʆʪʨʠʤʘʥʦ ʜʚʽ ʩʝʨʽʾ ʩʧʝʢʪʨʽʚ: 23 ʣʶʪʦʛʦ, 

24, 25 ʚ 2014 ʨ. ʽ 18 ʣʶʪʦʛʦ 2016 ʨ. ɿʘʛʘʣʦʤ 39 ʩʧʝʢʪʨʽʚ ʫ ʜʽʘʧʘʟʦʥʽ 3700 ï 8000 ʨʦʟʜ. ʟʜʘʪʥʽʩʪʶ R = ɚ 

/ ȹɚ = 13 000.  

ʉʧʝʢʪʨʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ V 390 Aur ʟ ʯʘʩʦʚʦ ʁʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 20 ʭʚ ʧʦʢʘʟʘʚ ʤʽʥʣʠʚʽʩʪʴ 

ʧʨʦʬʽʣʽʚ ʣʽʥʽʡ ʚʦʜʥʶ HŬ  ̔ Hɓ ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ Na ʟ ʧʝʨʽʦʜʦʤ ʙʣʠʟʴʢʦ 5 ʛʦʜ ʟʽ ʟʥʘʯʝʥʥʷʤ 

ʘʤʧʣʽʪʫʜʠ ʚ ʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʩʢʘʪʽʚ ʣʽʥʽʡ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʥʝʨʘʜʽʘʣʴʥ ̔ʢʦʣʠʚʘʥʥʷ ʟʽʨʢʠ. ɿʨʫʰʝʥʥʷ ʚʘʨʽʘʮʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʩʠʥʻ ʢʨʠʣʦ ʚ ʣʽʥʽʾ ʅ-ʘʣʴʬʘ ʽ  ʚ ʣʽʥʽʾ 

Ti  I  6546.3 A ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʦʨʷʥʦʛʦ ʚʽʪʨʫ.  

ɼʦʩʣʽʜʞʝʥʦ ʭʨʦʤʦʩʬʝʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʽʨʢʠ, ʱʦ ʩʧʘʣʘʭʫʻ, YZ CM i ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ʙʣʠʩʢʫ ʟʘ 

ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʽʨʢʠ, ʱʦ ʩʧʘʣʘʭʫʻ, YZ CM (U =12,9; 

B=12,7; V=11,1) ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʣʝʩʢʦʧʘ ʎʝʡʩ-600 ʥʘ ʧʽʢʫ ʊʝʨʩʢʦʣ. ɺʠʢʦʨʠʩʪʘʥʦ 

ʩʧʝʢʪʨʦʛʨʘʬ ʟʽ ʩʧʝʢʪʨʘʣʴʥʦʶ ʨʦʟʜʽʣʴʥʦ ʁʟʜʘʪʥʽʩʪʶ ~ 100 ¡ ʽ ʯʘʩʦʚʦ ʁʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚʽʜ 2 ʜʦ 

30 ʩ. ʉʧʝʢʪʨʠ ʟʽʨʢʠ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ ʧʦʢʘʟʫʶʪʴ ʚʘʨʽʘʮʽʾ ʚ ʣʽʥʽʷʭ Hɓ, Hɔ, Mg  ʤʦʞʣʠʚʦ, ʚ CaII K + HŮ. 

ɺʠʷʚʣʝʥʦ ʚʘʨʽʘʮʽʾ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʰʠʨʠʥʠ ʧʦʨʷʜʢʫ ʜʝʢʽʣʴʢʦʭ ʚʽʜʩʦʪʢʽʚ. ʍʘʨʘʢʪʝʨʥʠʡ ʯʘʩ ʚʘʨʽʘʮʽʡ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ ʢʽʣʴʢʦʭ ʭʚʠʣʠʥ. ʉʧʦʩʪʝʨʝʞʫʚʘʥʽ ʟʤʽʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʩʪʘʮʽʦʥʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʭʨʦʤʦʩʬʝʨʠ ʟʽʨʢʠ YZ CMI ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (ɹ.ʖ.ɾʠʣʷʻʚ. ɯ.ɸ. ɺʝʨʣʶʢ,  ʆ.ʆ. ʉʚʷʪʦʛʦʨʦʚ, 

ɺ.ʄ.ʇʪ̒ʫʭʦʚ, ʉ.ʄ. ʇʦʭʚʘʣʘ, ɺ.ʄ. ʈʝʰʝʪʥʠʢ). 

 

çɼʦʩʣʽʜʞʝʥʥʷ ʦʟʦʥʫ ʽ ʘʝʨʦʟʦʣʶ ʷʢ ʯʠʥʥʠʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʘʪʤʦʩʬʝʨʫ ʥʘʜ ʋʢʨʘʾʥʦʶè                                                                                                  

(ʪʝʤʘ ɯɯɯ-39-15 (354 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U000024) 

 
ʇʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʦʟʦʥʫ (ɿɺʆ), ʘʝʨʦʟʦʣʶ ʪʘ ʚʦʜʷʥʦʾ ʧʘʨʠ 

ʚ ʟʝʤʥʽʡ ʘʪʤʦʩʬʝʨʽ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʘʝʨʦʟʦʣʶ, ʚʦʜʷʥʦʾ ʧʘʨʠ ʪʘ ʦʟʦʥʫ ʚ 

ʘʪʤʦʩʬʝʨʽ ʥʘ ʙʘʣʘʥʩ ʝʥʝʨʛʽʾ (ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʨʩʠʥʛ).  



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

48 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʪʝʤʠ ʧʨʦʜʦʚʞʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽʡ ʩʪʘʥʮʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʞʥʘʨʦʜʥʦʾ ʤʝʨʝʞʽ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʩʪʚʦʨʝʥʽʡ ʟʫʩʠʣʣʷʤʠ 

ʢʦʣʝʢʪʠʚʫ ʚʽʜʜʽʣʫ ʆʧʪʠʢʠ ʘʪʤʦʩʬʝʨʠ ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ɻɸʆ, ʘ ʪʘʢʦʞ ʅɼʃ ʬʽʟʠʢʠ ʢʦʩʤʦʩʫ ʂʅʋ 

ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ɿɺʆ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟ ̔ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ ɼʦʙʩʦʥʘ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʘʥʮʽʾ KGV ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ GAW (Global Atmosphere Watch).  

ɿʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʥʘʰʠʭ ʩʪʘʥʮʽʷʭ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʝʨʦʟʦʣʶ AERONET çKyivè ʪʘ çMartovaè ʚʠʟʥʘʯʝʥʦ ʢʣʽʤʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʝʨʦʟʦʣʶ: ɸʆʊ, 

ʧʦʢʘʟʥʠʢ (ʧʘʨʘʤʝʪʨ) ɸʥʛʩʪʨʝʤʘ ʪʘ ʚʤʽʩʪ ʢʦʥʜʝʥʩʦʚʘʥʦʾ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘʜ ʤʽʩʮʝʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙʣʘʜʥʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʘʥʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʠ ʚʠʢʦʥʫʚʘʣʠʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʝʨʦʟʦʣʶ ï ʩʧʝʢʪʨʘʣʴʥʠʭ AOT ʟ ʧʦʭʠʙʢʘʤʠ ~ 0.01 ʪʘ ʨʦʟʧʦʜʽʣʫ 

ʷʩʢʨʘʚʦʩʪʽ ʥʝʙʘ ʫ ʤʝʞʘʭ ʥʝʙʝʩʥʦʾ ʧʽʚʩʬʝʨʠ. ɿʘ ʮʠʤʠ ʜʘʥʠʤʠ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʯʥʽ (ɸʆʊ, ʘʣʴʙʝʜʦ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ, ʬʘʟʦʚʘ ʬʫʥʢʮʽʷ, ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ) ʪʘ ʤʽʢʨʦʬʽʟʠʯʥʽ 

(ʨʦʟʧʦʜʽʣ ʟʘ ʨʦʟʤʽʨʘʤʠ) ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ. ɼʣʷ ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʨʩʠʥʛʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ 

ʧʨʠʩʫʪʥʽʩʪʶ ʘʝʨʦʟʦʣʶ, ʚʦʜʷʥʦʾ ʧʘʨʠ ʪʘ ʦʟʦʥʫ ʚ ʘʪʤʦʩʬʝʨʽ, ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʴ GAME (Global 

Atmospheric ModEl). ɺʠʟʥʘʯʝʥʥʷ ʘʝʨʦʟʦʣʴʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʨʩʠʥʛʫ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʫ ʂʠʻʚʽ ʪʘ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ AERONET ʧʦʢʘʟʫʻ, ʱʦ ʘʝʨʦʟʦʣʽ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘʜ 

ʋʢʨʘʾʥʦʶ ʧʝʨʝʚʘʞʥʦ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʥʘʛʨʽʚʘʥʥʷ ʘʪʤʦʩʬʝʨʠ ʟʘ ʨʘʭʫʥʦʢ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɸʣʝ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʮʝʡ ʘʝʨʦʟʦʣʴʥʠʡ ʝʬʝʢʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ï10 õ ï 16 ɺʪ/ʤ
2
 ʟ ʢʚʽʪʥʷ ʧʦ 

ʣʠʩʪʦʧʘʜ, ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʽʜ 2 ʜʦ 15 ɺʪ/ʤ
2
 ʫ ʛʨʫʜʥʽīʣʶʪʦʤʫ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʦʟʦʥʫ ʪʘ ʘʝʨʦʟʦʣʶ ʥʘ ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʨʩʠʥʛ 

ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʝʛʫʣʷʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʨʘʥʦʤʝʪʨʘ CMP-11 (ʄ.ɻ. ʉʦʩʦʥʢʽʥ, ɸ.ʇ.ɹʦʚʯʘʣʶʢ, ɻ.ʇ. ʄʽʣʽʥʝʚʩʴʢʠʡ, ʅ.ʆ. ɭʨʝʤʝʥʢʦ, 

ʖ.ʉ. ɯʚʘʥʦʚ, ɯ.ɯ. ʉʠʥʷʚʩʴʢʠʡ). 

 

çɸʩʪʨʦʤʝʪʨʽʷ ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʽ ʥʘʜʭʦʣʦʜʥʠʭ ʢʘʨʣʠʢʽʚ ʚ ʝʧʦʭʫ GAIA 

ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ ʢʘʪʘʣʦʛʽʚè                                         

(ʪʝʤʘ ɯɯɯ-44-16 ( 367 ɺ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U006893) 

 
ʇʨʦʚʝʜʝʥʦ ʨʦʙʦʪʫ ʱʦʜʦ ʘʜʘʧʪʘʮʽʾ ʪʝʣʝʩʢʦʧʘ ɸɿʊ-2 ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʢʨʠʪʪʽʚ ʘʩʪʝʨʦʾʜʘʤʠ ʟʽʨ ʟ 

ʇɿɿ-ʢʘʤʝʨʦʶ Apogee Alta U47. ɺʠʛʦʪʦʚʣʝʥʦ ʦʧʪʠʯʥʠʡ ʨʝʜʫʢʪʦʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʣʷ ʟʦʨʫ 10-12' ʫ 

ʂʘʩʝʛʨʝʥʽʚʩʴʢʦʤʫ ʬʦʢʫʩʽ. ʇʨʦʚʝʜʝʥʦ 7 ʪʝʩʪʦʚʠʭ ʥʦʯʝʡ ʩʧʦʩʪʝʨʝʞʝʥʴ (ɺ.ʃ. ʂʘʨʙʦʚʩʴʢʠʡ).   



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

49 

 

ʆʪʨʠʤʘʥʦ ʢʘʪʘʣʦʛ ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʘ B-ʚʝʣʠʯʠʥ ʟʽʨ ʧʨʦʛʨʘʤʠ ʌʆʅ ʚʩʽʻʾ ʧʽʚʥʽʯʥʦʾ 

ʧʽʚʢʫʣʽ ʥʝʙʘ. ʂʘʪʘʣʦʛ ʦʭʦʧʣʶʻ 19,5 ʤʣʥ. ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ ʜʦ B Ò 16.5
m
 ʥʘ ʝʧʦʭʫ 1988.1 ʨ. ʂʦʦʨʜʠʥʘʪʠ 

ʦʪʨʠʤʘʥʦ ʚ ʩʠʩʪʝʤʽ ʢʘʪʘʣʦʛʫ Tycho-2, B-ʚʝʣʠʯʠʥʠ ʧʦʜʘʥʦ  ʚ ʩʠʩʪʝʤʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɺʥʫʪʨʽʰʥʷ ʪʦʯʥʽʩʪʴ ʢʘʪʘʣʦʛʘ ʜʣʷ ʚʩʽʭ ʦʙô̒ ʢʪʽʚ ʩʪʘʥʦʚʠʪʴ ůŬŭ = Ñ0.23" ʪʘ  ůB = Ñ0.14
m  
ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 

ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ ʽ ʟʦʨʷʥʠʭ B-ʚʝʣʠʯʠʥ. ʇʦʭʠʙʢʠ ʚʽʜʥʦʩʥʦ ʢʘʪʘʣʦʛʫ UCAC-4 ʩʪʘʥʦʚʣʷʪʴ ůŬŭ =  

Ñ0.30". ʆʪʦʪʦʞʥʝʥʦ 18 742 932, ʘʙʦ 96.36%, ʟʽʨ ʪʘ ʛʘʣʘʢʪʠʢ (ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ʂ. ʇʘʢʫʣʷʢ, 

ɺ.ɺ.ɻʦʣʦʚʥʷ, ɻ.ʆ. ɯʚʘʥʦʚ, ɸ.ɯ. ʗʮʝʥʢʦ, ʉ.ɺ. ʐʘʪʦʭʽʥʘ, ʆ.ʄ. ɰʞʘʢʝʚʠʯ).  

ʆʪʨʠʤʘʥʦ ʢʘʪʘʣʦʛʠ: 1385 ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʛʦʣʦʚʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʉʘʪʫʨʥʘ (S2ïS9); 117 

ʧʦʣʦʞʝʥʴ ʋʨʘʥʘ ʪʘ ʡʦʛʦ ʩʫʧʫʪʥʠʢʽʚ U1ïU4; 60 ʧʦʣʦʞʝʥʴ ʅʝʧʪʫʥʘ ʪʘ ʡʦʛʦ ʩʫʧʫʪʥʠʢʘ N1. ʂʘʪʘʣʦʛʠ 

ʩʪʚʦʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʯʦʪʠʨʴʦʭ ʪʝʣʝʩʢʦʧʘʭ ʚʧʨʦʜʦʚʞ 1961ï1990 ʨʦʢʽʚ. 

ɺʥʫʪʨʽʰʥʷ ʪʦʯʥʽʩʪʴ ʨʝʜʫʢʮʽʾ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ Ñ0.09 ï Ñ0.23" ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʪʘ Ñ0.27 ï Ñ 0.37 mag ʜʣʷ 

ʟʦʨʷʥʠʭ ʚʝʣʠʯʠʥ. ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʧʦʣʦʞʝʥʴ ʩʫʧʫʪʥʠʢʽʚ ʉʘʪʫʨʥʘ ʟ ʝʬʝʤʝʨʠʜʥʠʤʠ 

ʜʘʥʠʤʠ ʪʝʦʨʽʾ DE405+TASS1,7 ʪʘ ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʽ ʢʦʦʨʜʠʥʘʪ ñʩʫʧʫʪʥʠʢ ʤʽʥʫʩ ʩʫʧʫʪʥʠʢò ʫ 

ʟ̔ ʩʪʘʚʣʝʥʥʽ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʜʘʥʠʤʠ (ʆ.ʄ. ɰʞʘʢʝʚʠʯ, ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ʂ. ʇʘʢʫʣʷʢ).  

ʈʝʟʫʣʴʪʘʪʠ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ 410 ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʧʣʘʪʽʚʦʢ ʧʨʦʛʨʘʤʠ ʌʆʅ ɻɸʆ ʅɸʅʋ  

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʤʘʩʦʚʦʛʦ ʧʦʰʫʢʫ ʘʩʪʝʨʦʾʜʽʚ. ʆʪʨʠʤʘʥʦ 676 ʧʦʣʦʞʝʥʴ ʪʘ B-ʚʝʣʠʯʠʥ ʘʩʪʝʨʦʾʜʽʚ ʽ 

ʢʦʤʝʪ ʚʽʜ 7.
m
8 ʜʦ 16.

m
1. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 17 ʘʩʪʝʨʦʾʜʽʚ ʟ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʥʘʥʦ ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ ʜʦ ʾʭ 

ʚʽʜʢʨʠʪʪʷ (ʐʘʪʦʭʽʥʘ ʉ.ɺ.,  ɸʥʜʨʫʢ ɺ.ʄ., ʂʘʟʘʥʮʝʚʘ ʃ.ɺ.). 

ʋ ʨʘʤʢʘʭ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʃʘʪʚʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ɹʘʣʜʦʥʝ  ʧʦʰʫʢ 

ʘʩʪʝʨʦʾʜʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ 152 ʧʣʘʪʽʚʢʘʭ, ʦʪʨʠʤʘʥʠʭ ʫ 1967ï1996 ʨʨ. ʟ 1,2-ʤ ʪʝʣʝʩʢʦʧʦʤ ʐʤʽʜʪʘ ʚ 

UVBR-ʩʤʫʛʘʭ. ɿʦʙʨʘʞʝʥʥʷ 12 ʤʘʣʠʭ ʧʣʘʥʝʪ ʽʟ 89  ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʥʘ ʧʣʘʪʽʚʢʘʭ  ʻ ʭʨʦʥʦʣʦʛʽʯʥʦ 

ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʤʠ ʟ ʯʠʩʣʘ ʚʩʽʭ ʚʽʜʦʤʠʭ ʚ ʩʚʽʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʮʠʭ ʦʙô̒ ʢʪʽʚ (ʉ.ɺ. ʐʘʪʦʭʽʥʘ, 

ɺ.ʄ.ɸʥʜʨʫʢ). 

ɿʘʚʝʨʰʝʥʦ ʥʦʚʫ ʮʠʬʨʦʚʫ ʦʙʨʦʙʢʫ ʚʩʽʭ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʇʣʫʪʦʥʘ, ʚʠʢʦʥʘʥʠʭ ʥʘ 

ʪʝʣʝʩʢʦʧʘʭ ɻɸʆ ʅɸʅʋ, ɸʆ ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʪʘ 

ʦʙʩʝʨʚʘʪʦʨʽʾ ʃʘʪʚʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ɹʘʣʜʦʥʝ. ʆʪʨʠʤʘʥʦ ʢʘʪʘʣʦʛ 94 ʧʦʣʦʞʝʥʴ ʽ ʟʦʨʷʥʠʭ ʚʝʣʠʯʠʥ 

ʇʣʫʪʦʥʘ ʟʘ ʧʝʨʽʦʜ 1961ï1996 ʨʨ. (ʉ.ɺ. ʐʘʪʦʭʽʥʘ, ɺ.ʄ. ɸʥʜʨʫʢ, ʃ.ɺ. ʂʘʟʘʥʮʝʚʘ, ʖ.ɯ. ʇʨʦʮʶʢ). 

ɿʘʚʝʨʰʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʝʪʥʦʾ ʩʠʩʪʝʤʠ ʟʽʨʢʠ GJ676A ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ 

(FORS2) ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʭ (HARPS) ʚʠʤʽʨʽʚ, ʟʥʘʡʜʝʥʦ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʦʨʙʽʪʠ ʪʘ ʤʘʩʫ ʩʫʧʫʪʥʠʢʘ ñbò, ʘ 

ʜʣʷ ʢʦʤʧʦʥʝʥʪʘ ñcò ï ʧʝʨʽʦʜ ʪʘ ʚʝʨʭʥʶ ʦʮʽʥʢʫ ʤʘʩʠ. ɿʥʘʡʜʝʥʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʦʨʙʽʪʘʣʴʥʦʛʦ 

ʨʫʭʫ GJ676ɺ ʚʽʜʥʦʩʥʦ GJ676A. ʇʨʦʜʦʚʞʫʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʚʘ ʧʨʦʛʨʘʤʘ ʘʩʪʨʦʤʝʪʨʠʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ 7 ʢʦʨʠʯʥʝʚʠʭ ʢʘʨʣʠʢʽʚ ʥʘ VLT ʟ ʢʘʤʝʨʦʶ FORS2 (ʇ.ʌ. ʃʘʟʦʨʝʥʢʦ). 
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                                             ʇʆʐʋʂʆɺɸ  ʊɽʄɸʊʀʂɸ 

 

çʉʪʚʦʨʝʥʥʷ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʧʦʨʪʘʣʫè                   

(ʪʝʤʘ IV-7-10 (368 ʇ); ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U0006894) 

 
ɺʠʢʦʥʘʥʦ ʨʦʙʦʪʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʽ 

ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭʥʴʦʾ ʧʦʧʫʣʷʨʠʟʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʜʠʟʘʡʥ- ʤʘʢʝʪ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʧʦʨʪʘʣʫ. ʆʬʦʨʤʣʝʥʦ ʜʠʟʘʡʥ-ʤʘʢʝʪ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚ ɯʥʪʝʨʥʝʪ-

ʧʦʨʪʘʣ. ʋʢʨʘʾʥʩʴʢʠʡ ʘʩʪʨʦʥʦʤʽʯʥʠʡ ʧʦʨʪʘʣ ʥʘʧʦʚʥʝʥʦ ʟʤʽʩʪʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʡ ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʦ 

ʨʦʟʤʽʱʝʥʥʷ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʇʽʜʛʦʪʦʚʣʝʥʦ 63-ʡ ʚʠʧʫʩʢ ʱʦʨʽʯʥʠʢʘ çɸʩʪʨʦʥʦʤʽʯʥʠʡ ʢʘʣʝʥʜʘʨè (ʥʘ 

2017 ʨ.). ɺʠʩʚʽʪʣʝʥʦ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʟʽ ʩʪʘʨʦʜʘʚʥʽʭ 

ʯʘʩʽʚ. 

ʇʽʜʛʦʪʦʚʣʝʥʦ ʰʽʩʪʴ ʚʠʧʫʩʢʽʚ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè ʅɸʅ ʋʢʨʘʾʥʠ ʽ ɻɸʆ 

ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʧʨʦʚʝʜʝʥʦ ʨʦʙʦʪʫ ʱʦʜʦ ʚʭʦʜʞʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢ ʟʘʩʥʦʚʥʠʢʘ ʥʘʫʢʦʚʦʛʦ ʞʫʨʥʘʣʫ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʽʚʜʝʥʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ çAstronomy and Astrophysicsè ʜʣʷ ʰʠʨʰʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʘʩʪʨʦʥʦʤʽʚ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʜʘʥʥʷʭ. 

ʆʧʨʠʣʶʜʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʫʥʽʢʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ çʅʘʫʢʦʚʘ ʝʤʽʛʨʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ 

ʩʪʦʣʽʪʪʷè, ʧʨʦʚʝʜʝʥʦʛʦ ʚ 1999ï2001 ʨʦʢʘʭ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʣʠʰʘʶʯʠʩʴ ʚʽʜʦʤʠʤ ʚʫʟʴʢʦʤʫ ʢʦʣʫ 

ʬʘʭʽʚʮʽʚ, ʪʘʢ ʽ ʥʝ ʜʦʩʷʛʣʦ ʛʦʣʦʚʥʦʛʦ ð ʚʠʨʦʙʣʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʧʠʪʘʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʤʽʛʨʘʮʽʾ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʚ ʧʦʚʥʦʪʽ ʦʭʦʧʣʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ ʚ ʩʦʮʽʦʣʦʛʽʯʥʽʡ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ð ʚ ʘʥʢʝʪʫʚʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʙʣʠʟʴʢʦ 3000 ʦʩʽʙ, ʩʝʨʝʜ ʷʢʠʭ ʩʪʫʜʝʥʪʠ ʩʪʘʨʰʠʭ 

ʢʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʋʢʨʘʾʥʠ, ʤʦʣʦʜʽ ʚʯʝʥʽ ʅɸʅ ʋʢʨʘʾʥʠ, ʢʝʨʽʚʥʠʢʠ ʚʽʜʜʽʣʽʚ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, 

ʝʢʩʧʝʨʪʠ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʥʘʫʢʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʜʽʘʩʧʦʨʠ. ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʚʠʾʟʜʫ ʫʢʨʘʾʥʩʴʢʠʭ 

ʫʯʝʥʠʭ ʟʘ ʢʦʨʜʦʥ ʥʘʟʚʘʥʦ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʚ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʨʦʝʢʪʘʭ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ, ʩʚʦʛʦ ʽ ʩʚʦʻʾ ʩʽʤôʾ. ʆʩʥʦʚʥʠʤʠ ʫʤʦʚʘʤʠ ʟʫʧʠʥʢʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʤʽʛʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʚʠʟʥʘʥʦ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʥʦʚʘʮʽʡʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʝʩʪʠʞʥʦʩʪʽ ʧʨʦʬʝʩʽʾ ʥʘʫʢʦʚʮʷ, ʤʦʞʣʠʚʽʩʪʴ ʧʫʙʣʽʢʫʚʘʪʠʩʷ ʚ 

ʞʫʨʥʘʣʘʭ ʟ ʚʠʩʦʢʠʤ ʽʤʧʘʢʪ-ʬʘʢʪʦʨʦʤ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʚ ʢʨʘʾʥʘʭ-ʨʝʮʽʧʽʻʥʪʘʭ ʽ ʢʨʘʾʥʘʭ-ʜʦʥʦʨʘʭ ʥʘʫʢʦʚʦʾ ʤʽʛʨʘʮʽʾ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ 

ʧʦʚʝʨʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʤʦʣʦʜʽ ʚ ʋʢʨʘʾʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʧʨʦʝʢʪʫ ʤʘʶʪʴ ʧʦʩʣʫʞʠʪʠ 
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ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʥʦʚʦʛʦ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦɦʜʦ ʨʦʟʫʤʽʥʥʷ ʦʨʽʻʥʪʠʨʽʚ ʩʪʫʜʝʥʪʽʚ  ̔

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʫ ʥʦʚʠʭ ʧʦʣʽʪʠʯʥʠʭ ʽ ʩʦʮʽʦʛʫʤʘʥʽʩʪʠʯʥʠʭ ʚʠʤʽʨʘʭ ʋʢʨʘʾʥʠ. 

ʇʽʜʛʦʪʦʚʣʝʥʦ ʡ ʚʠʢʣʘʜʝʥʦ ʥʘ ʩʘʡʪʽ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʽʣʶʩʪʨʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʨʫʢʦʧʠʩʫ 

çʃʽʪʦʧʠʩ ɻɸʆ 2004ī2014 ʨʨ.: ʚʽʜ ʶʚʽʣʝʶ ʜʦ ʶʚʽʣʝʶ (92 ʩ.). 

ɺʠʢʦʥʘʥʦ ʨʦʙʦʪʫ ʟ ʨʝʻʩʪʨʘʮʽʾ ʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ ʜʦ ʨʝʻʩʪʨʘʮʽʡʥʠʭ ʢʘʨʪʦʢ. ʇʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʥʘʜ 20 ʟʘʧʠʪʽʚ ʩʣʽʜʯʠʭ ʦʨʛʘʥʽʚ ʪʘ ʦʨʛʘʥʽʚ 

ʘʜʚʦʢʘʪʫʨʠ ʋʢʨʘʾʥʠ (ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʗ.ʉ. ʗʮʢʽʚ, ɻ.ʋ.ʂʦʚʘʣʴʯʫʢ, ɯ.ʇ. ʂʨʷʯʢʦ, ʃ.ʄ. ʉʚʘʯʽʡ, ʂ.ʄ. 

ʅʝʥʘʭʦʚʘ, ɯ.ɹ. ɺʘʚʠʣʦʚʘ, ʉ.ʉ. ɺʘʚʽʣʦʚ, ʊ.ɻ. ɸʨʪʝʤʝʥʢʦ, ɸ.ʆ. ʂʦʨʩʫʥʴ, ɻ.ɸ. ʃʘʟʦʨʝʥʢʦ). 

 

 

ɼʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ  ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  ̔ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ 
 

 ʋ ʚʽʜʜʽʣʽ ʘʪʤʦʩʬʝʨʥʦʾ ʦʧʪʠʢʠ ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʦ ʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʦʚʠʡ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʟ ʬʽʟʠʢʠ ʘʪʤʦʩʬʝʨʠ. ʉʪʚʦʨʝʥʽ ʪʘ 

ʧʦʧʦʚʥʶʶʪʴʩʷ ʚʽʜʢʨʠʪʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʘʝʨʦʟʦʣʶ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʦʟʦʥʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʘʝʨʦʟʦʣʽʚ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘʜ ʋʢʨʘʾʥʦʶ, ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʉʪʚʦʨʝʥʦ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʫʥʢʪ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʝʨʦʟʦʣʽʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʦʟʦʥʫ ʚ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ. ɺʽʜʜʽʣ ʩʧʽʣʴʥʦ ʟ ʅɼʃ ʬʽʟʠʢʠ ʢʦʩʤʦʩʫ ʂʅʋ ʽʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ  ʟʽʙʨʘʚ ʙʘʟʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʠ ʫ ʩʧʽʣʴʥʦʤʫ ʢʦʨʠʩʪʫʚʘʥʥʽ: 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ɼʦʙʩʦʥʘ, ʜʚʘ ʘʝʨʦʟʦʣʴʥʽ ʬʦʪʦʤʝʪʨʠ ʉɽ318, ʘʝʨʦʟʦʣʴʥʠʡ ʬʦʪʦʤʝʪʨ Microtops II, 

ʘʚʪʦʤʘʪʠʯʥʘ ʩʪʘʥʮʽʷ ʧʦʛʦʜʠ Vaisala, ʚʠʤʽʨʶʚʘʯ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʫ, ʧʽʨʘʥʦʤʝʪʨ ʉʄʈ11 ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʣʽʜʘʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʘʝʨʦʟʦʣʶ ʟ ʚʠʩʦʪʦʶ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʨʠʟʝʤʥʦʾ 

ʘʪʤʦʩʬʝʨʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʈʄ2.5 ʪʘ ʈʄ10.  

ɺʠʢʦʥʘʥʦ ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʥʘʫʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʢʦʩʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

çɸʝʨʦʟʦʣʴ-UAè ʚ ʩʢʣʘʜʽ ʧʦʣʷʨʠʤʝʪʨʘ ʉʢʘʥʇʦʣ ʪʘ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʤʽʜʞʝʨʘ-ʧʦʣʷʨʠʤʝʪʨʘ 

ʄʉɯʇ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟ ʙʦʨʪʫ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ  ̔ʭʤʘʨʥʠʭ ʫʪʚʦʨʝʥʴ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ʟʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʪʘ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʩʽʷʥʦʛʦ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿʘʧʣʘʥʦʚʘʥʦ ʨʦʟʰʠʨʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʃʘʙʦʨʘʪʦʨʽʻʶ ʦʧʪʠʢʠ ʘʪʤʦʩʬʝʨʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʃʽʣʣʴ1, 

ʌʨʘʥʮʽʷ (ʩʧʽʣʴʥʠʡ ʧʨʦʝʢʪ), ʟ ɻʦʜʜʘʨʜʽʚʩʴʢʠʤ ʽʥʩʪʠʪʫʪʦʤ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʅɸʉɸ, ʉʐɸ. 
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ʇʝʨʝʨʘʭʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʨʘʤʢʘʭ ʅɼʈ 369ʂʪ (ʚʠʢʦʥʘʚʮʽ: ɻ.ʇ. ʄʽʣʽʥʝʚʩʴʢʠʡ,      

ɯ.ɯ. ʉʠʥʷʚʩʴʢʠʡ, ʖ.ʉ. ɯʚʘʥʦʚ, ɸ.ʇ. ɹʦʚʯʘʣʶʢ, ʄ.ɻ. ʉʦʩʦʥʢʽʥ, ʆ.ʉ. ɼʝʣʝʮ, ɼ.ʂ. ɻʣʘʜʽʢʦʚ, 

ɻ.ɺ.ʂʦʰʤʘʥ) ʪʘ 354ɺ (ʚʠʢʦʥʘʚʮʽ: ʄ.ɻ. ʉʦʩʦʥʢʽʥ, ɻ.ʇ. ʄʽʣʽʥʝʚʩʴʢʠʡ, ʅ.ʆ. ɭʨʴʦʤʝʥʢʦ, 

ɸ.ʇ.ɹʦʚʯʘʣʶʢ).  

 



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

53 

 

 
 

 

 

ɯɯ. ɼʘʥʽ ʧʨʦ ʪʝʤʘʪʠʢʫ ʪʘ ʦʙʩʷʛʠ ʅɼʈ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫʩʪʘʥʦʚʦʶ 

 

 

ɺʠʜ ʪʝʤʘʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʱʦ 
ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʆʙʩʷʛ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʪʠʩ. ʛʨʥ. 
ʈʘʟʦʤ 

ʚ ʪ.ʯ. ʟʘʚʝʨʰʝʥʠʭ ʫ 
ʟʚʽʪʥʦʤʫ ʨʦʮʽ 

ʟʘʛʘʣʴʥʠʡ 
ʬʦʥʜ 

ʩʧʝʮʽʘʣʴʥʠʡ 
ʬʦʥʜ 

ʟʘʛʘʣʴʥʠʡ 
ʬʦʥʜ 

ʩʧʝʮʽʘʣʴʥʠʡ 
ʬʦʥʜ 

ʟʘʛʘʣʴʥʠʡ 
ʬʦʥʜ 

ʉʧʝʮʽʘʣʴʥʠʡ 
ʬʦʥʜ 

1 2 3 4 5 6 7 

1. ɼʝʨʞʘʚʥʘ ʪʝʤʘʪʠʢʘ: ʭ ʭ ʭ ʍ ʭ ʍ 

1.1. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʟʘʚʜʘʥʥʷʤʠ 

ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ, ʜʝʨʞʘʚʥʠʤ 

ʟʘʤʦʚʥʠʢʦʤ ʷʢʠʭ ʚʠʟʥʘʯʝʥʦ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 

 ʭ  ʍ  ʍ 

1.2. ʊʝʤʘʪʠʢʘ, ʷʢʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ɼʝʨʞʘʚʥʠʤ 

ʟʘʤʦʚʣʝʥʥʷʤ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

(ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 

ʭ  ʭ  ʭ  

1.3. ʇʨʦʝʢʪʠ ɼʝʨʞʘʚʥʦʛʦ ʬʦʥʜʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʢʨʽʤ ʧ.1.4.). 
ʭ  ʭ  ʭ  

1.4. ɻʨʘʥʪʠ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ (ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ; ʜʣʷ ʜʦʢʪʦʨʽʚ 

ʥʘʫʢ; ʜʣʷ ʦʙʜʘʨʦʚʘʥʦʾ ʤʦʣʦʜʽ). 
ʭ ʭ ʭ ʍ ʭ ʍ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʭ  ʭ  ʭ  

ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʭ  ʭ  ʭ  

2. ʇʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʘ ʪʘ ʢʦʥʢʫʨʩʥʘ ʪʝʤʘʪʠʢʘ 

ʅɸʅ ʋʢʨʘʾʥʠ 
ʭ ʭ ʭ ʍ ʭ ʍ 
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2.1. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʟʘʚʜʘʥʥʷʤʠ 

ʮʽʣʴʦʚʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ **. 
3 ʭ 3 ʍ 790,0 ʍ 

2.2. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʟʘʚʜʘʥʥʷʤʠ 

ʮʽʣʴʦʚʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ***. 
2 ʭ 2 ʍ 655,0 ʍ 

2.3. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʩʧʽʣʴʥʠʭ 

ʢʦʥʢʫʨʩʽʚ ʟ: 
ʭ ʭ ʭ ʍ ʭ ʍ 

ʋʢʨʘʾʥʩʴʢʠʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʮʝʥʪʨʦʤ 

(ʋʅʊʎ) (ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ); 
 ʭ  ʍ  ʍ 

ʅɸʅ ɹʽʣʦʨʫʩʽ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ);  ʭ  ʍ  ʍ 

ʈʦʩʽʡʩʴʢʠʤ ʬʦʥʜʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

(ʈʌʌɼ) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ); 
 ʭ  ʍ  ʍ 

ʅʘʮʽʦʥʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʌʨʘʥʮʽʾ (CNRS) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ); 
 ʭ  ʍ  ʍ 

ɭʚʨʦʧʝʡʩʴʢʠʤ (ʄʽʞʥʘʨʦʜʥʠʤ) ʥʘʫʢʦʚʠʤ 

ʦʙôʻʜʥʘʥʥʷʤ GDRE(I) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ). 
 ʭ  ʍ  ʍ 

ɯʥʰʽ ʩʧʽʣʴʥʽ ʧʨʦʝʢʪʠ ʟʘ ʢʦʥʢʫʨʩʘʤʠ ʪʘ ʧʨʦʛʨʘʤʘʤʠ  

(ʟ ʎɽʈʅ ʪʘ ʆɯʗɼ, EISCAT) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ). 
 ʭ  ʍ  ʍ 

2.4. ʅʘʫʢʦʚʽ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʧʨʦʝʢʪʠ                      

ʪʘ ʨʦʟʨʦʙʢʠ **** (ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
 ʭ  ʍ  ʍ 

2.5. ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʅɸʅ 

ʋʢʨʘʾʥʠ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
1 ʭ 1 ʍ 16,0 ʍ 

2.6. ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʛʨʘʤʠ ***** (ʧʨʠʢʣʘʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ). 
 ʭ  ʍ  ʍ 

3. ɺʽʜʦʤʯʘ ʪʝʤʘʪʠʢʘ: ʭ ʭ ʭ ʍ ʭ ʍ 
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3.1. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʟʘʚʜʘʥʥʷʤʠ 

ʮʽʣʴʦʚʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ ʚʽʜʜʽʣʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
1 ʭ 1 ʍ 1414,989 ʍ 

3.2. ʊʝʤʘʪʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ ʧʨʦʛʨʘʤʦʶ 6541030. 
11 ʭ 1 ʍ 6523,675 ʍ 

3.3. ʊʝʤʘʪʠʢʘ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ ʧʨʦʛʨʘʤʦʶ 6541030. 
1 ʭ - ʍ 596,931 ʍ 

3.4. ʊʝʤʘʪʠʢʘ, ʱʦ ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 6541140  (ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
      

4. ʇʦʰʫʢʦʚʘ ʪʝʤʘʪʠʢʘ: ʍ ʭ ʭ ʍ ʭ ʍ 

4.1. ʊʝʤʘʪʠʢʘ, ʱʦ ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 6541030 (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
1 ʭ - ʍ 890,8 ʍ 

4.2. ʊʝʤʘʪʠʢʘ, ʱʦ ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 6541030 (ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
 ʭ  ʍ 171,6 ʍ 

5. ɼʦʛʦʚʽʨʥʘ ʪʝʤʘʪʠʢʘ  (ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʜʣʷ ʩʪʦʨʦʥʥʽʭ ʟʘʤʦʚʥʠʢʽʚ ʪʘ ʟʘ 

ʨʘʭʫʥʦʢ ʛʨʘʥʪʽʚ, ʢʨʽʤ ʧ.ʧ. 1.2.ˈ1.4.). 
ʍ ʭ ʭ ʭ ʍ ʍ 

5.1. ʊʝʤʘʪʠʢʘ, ʱʦ ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 6541030 ʚ ʨʘʤʢʘʭ ʛʦʩʧʜʦʛʦʚʦʨʽʚ ʪʘ 

ʢʦʥʪʨʘʢʪʽʚ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
ʍ 5 ʭ 5 ʍ 2315,15 

5.2. ʊʝʤʘʪʠʢʘ, ʱʦ ʬʽʥʘʥʩʫʚʘʣʘʩʴ ʟʘ ʙʶʜʞʝʪʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 6541030 ʚ ʨʘʤʢʘʭ ʛʦʩʧʜʦʛʦʚʦʨʽʚ ʪʘ 

ʢʦʥʪʨʘʢʪʽʚ (ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ). 
ʭ  ʭ  ʍ  

5.3. ʊʝʤʘʪʠʢʘ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʨʘʭʫʥʦʢ ʛʨʘʥʪʽʚ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 
ʭ ʭ ʭ ʭ ʍ ʍ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʭ  ʭ  ʍ  

ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʭ  ʭ  ʍ  

ʈʘʟʦʤ 20 5 8 5 11058,995 2315,15 
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II -1. ɼʘʥʽ ʧʨʦ ʦʙʩʷʛʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘ ʪʝʤʘʪʠʢʦʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ, ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘ ʪʝʤʘʪʠʢʦʶ, ʱʦ 

ʚʠʢʦʥʫʚʘʣʘʩ ̫ʟʘ ʟʘʚʜʘʥʥʷʤʠ ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʟʘʛʘʣʴʥʦʛʦ ʬʦʥʜʫ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ 

 

ˉ 

ʧ/ʧ 

 

 

    ʅʘʡʤʝʥʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ 

ʂʽʣʴʢʽʩʪʴ ʪʝʤ (ʧʨʦʝʢʪʽʚ, ʟʘʚʜʘʥʴ, ʨʦʟʨʦʙʦʢ) ʆʙʩʷʛʠ 

ʬʽʥʘʥʩʫʚʘʥʥʷ  

(ʪʠʩ. ʛʨʥ.) 

ʨʘʟʦʤ ʚ ʪ.ʯ. 

ʟʘʚʝʨʰʝʥʠʭ 

ʚ ʪ.ʯ. 

ʚʧʨʦʚʘʜʞʝʥʠ

ʭ 

 

1 ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʂʇʂɺʂ 6541030)  ï  ʚʩʴʦʛʦ 
17 6 

ï 9635,464 

2 ɿʜʽʡʩʥʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ 

ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʨʦʟʨʦʙʦʢ    (ʂʇʂɺʂ 

 6541050)  ʚʩʴʦʛʦ,  

 ʫ ʪʦʤʫ ʯʠʩʣʽ: 

 

3 
 

2 

ï  

1423,531 

2.1 ʇʨʠʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽ ʨʦʟʨʦʙʢʠ (ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ) 

 

3 

 

2 

 

ï  

1423,531 

2.2 ʇʨʠʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽ ʨʦʟʨʦʙʢʠ (ʜʦʩʣʽʜʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʙʦʪʠ) 

- - - - 

2.3 ʇʨʠʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽ ʨʦʟʨʦʙʢʠ 

(ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʟʘʚʝʨʰʝʥʠʭ ʨʦʟʨʦʙʦʢ) 

- - - - 

3 ɺʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ 

ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ (ʂʇʂɺʂ 

6541050) ï ʚʩʴʦʛʦ, 

 ʫ ʪʦʤʫ ʯʠʩʣʽ: 

- - ï - 

3.1 ɺʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ (ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ 

ʨʦʙʦʪʠ) 

- - ï - 

3.2 ɺʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ (ʜʦʩʣʽʜʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʙʦʪʠ) 

- - ï - 

3.3 ɺʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʚʝʨʰʝʥʠʭ 

ʨʦʟʨʦʙʦʢ) 

- - ï - 
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Iɯɯ. ɼʘʥʽ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʟʘ ʟʘʤʦʚʣʝʥʥʷʤʠ ʩʪʦʨʦʥʥʽʭ 

ʦʨʛʘʥʽʟʘʮʽʡ (ʟʘ ʜʦʛʦʚʦʨʘʤʠ ʪʘ ʢʦʥʪʨʘʢʪʘʤʠ, ʚ ʪ.ʯ. ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʤʠ) 

ɿʘ ʜʦʛʦʚʽʨʥʦʶ ʪʝʤʘʪʠʢʦʶ ʧʨʦʚʦʜʠʣʠʩʷ ʪʘʢ̔  ʨʦʙʦʪʠ: 

1. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʇʨʦʛʨʘʤʠ. ɺʠʜʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ 

ʪʝʭʥʦʣʦʛʽʷè. 

2. ʇʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

3. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʉʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ʉʪʚʦʨʝʥʥʷ          

ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʦʩʤʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʥʘʷʚʥʠʭ ʦʧʪʠʯʥʠʭ ʟʘʩʦʙʽʚ.                                       

4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʤʽʩʪʫ ʽʦʥʦʩʬʝʨʠ ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʧʝʨʤʘʥʝʥʪʥʠʭ ɻʅʉʉ-ʩʪʘʥʮʽʡ. 

ʅʘ ʟʘʤʦʚʣʝʥʥʷ ɼʇ çʂʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʙʶʨʦ çʇʽʚʜʝʥʥʝèè  ʽʤ. ʄ.ʂ. ʗʥʛʝʣʷ: 

1. ɺʠʩʚʽʪʣʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʟ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ 

.   
 

 

ʂʽʣʴʢʽʩʪʴ ʛʦʩʧʜʦʛʦʚʦʨʽʚ ʪʘ 

ʢʦʥʪʨʘʢʪʽʚ, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ 

ʫʩʪʘʥʦʚʘʤʠ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʙʝʟ ʚʢʣʶʯʝʥʥʷ ʛʨʘʥʪʽʚ) 

ʆʙʩʷʛʠ  ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʪʠʩ.ʛʨʥ. 

(ʙʝʟ ʚʢʣʶʯʝʥʥʷ 

ʛʨʘʥʪʽʚ) 

 

 

 

ʏʘʩʪʢʘ ʚ 

ʟʘʛʘʣʴʥʦʤʫ 

ʦʙʩʷʟʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ 

% 

 

 

 

 

ʂʽʣʴʢʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʠʭ 

ʨʦʟʨʦʙʦʢ 

ʋʩʴʦʛʦ ʋ ʪ.ʯ. ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡ 

ʋʩʴʦʛʦ ʋ ʪ.ʯ. 

ʢʦʥʪʨʘʢʪʽʚ 

ʟ 

ʽʥʦʟʝʤʥʠ-

ʤʠ 

ʟʘʤʦʚʥʠ-

ʢʘʤʠ 

ʤ. 

ʂʠʻʚʘ 

ʋʢʨʘʾ

ʥʠ 

ɿʘʨʫʙʽʞ

ʞ  ̫

      

5 3 2 - 2315,15 - 17,31 - 
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ɯɯɯ-2. ʅʘʫʢʦʚʦ-ʝʢʩʧʝʨʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʽʥʪʝʨʝʩʘʭ ʪʘ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ (ʥʘʚʝʩʪʠ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʪʘ ʩʪʠʩʣʠʡ ʟʤʽʩʪ ʥʘʫʢʦʚʦ-

ʝʢʩʧʝʨʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟʘʟʥʘʯʠʚʰʠ (ʦɦʜʦ ʢʦʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ) ʦʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ, ʚ ʽʥʪʝʨʝʩʘʭ ʪʘ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʷʢʠʭ ʚʦʥʠ ʧʽʜʛʦʪʦʚʣʝʥʽ) 

 

 

ʇʨʦʪʷʛʦʤ 2016 ʨ. ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘʜʘʣʘ ʧʦʥʘʜ 20 ʚ̔ ʜʧʦʚʽʜʝʡ ʥʘ ʣʠʩʪʠ-

ʟʘʧʠʪʠ ʚʽʜ ʩʣʽʜʯʠʭ ʦʨʛʘʥʽʚ ʪʘ ʦʨʛʘʥʽʚ ʘʜʚʦʢʘʪʫʨʠ ʋʢʨʘʾʥʠ. ɼʦ ʪʦʛʦ ʞ, ʟʨʦʙʣʝʥʦ 

ʝʢʩʧʝʨʪʥʠʡ ʚʠʩʥʦʚʦʢ ʜʣʷ ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʩʪʚʘ ʧʨʦ ʢʦʥʮʝʧʮʽʶ 

ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʩʤʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘ 2018ï2022 ʨʨ. ʪʘ 

ʝʢʩʧʝʨʪʥʠʡ ʚʠʩʥʦʚʦʢ ʜʣʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ī ʧʨʦ ʧʝʨʝʣʽʢ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ. 
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ɯV. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

 

 ɺʩʴʦʛʦ 
ɿ ʥʠʭ 

ʚʧʨʦʚʘʜʞʝʥʦ 

ɿ ʛʨʘʬʠ 1 ï ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ 

ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ 

ɿ ʥʠʭ 

ʚʧʨʦʚʘʜʞʝʥʦ 

 1 2 3 4 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ: 25 1 24 1 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʪʚʦʨʝʥʥʷ:     

ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʨʦʙʽʚ     

ʟ ʥʠʭ ʥʦʚʠʭ ʚʠʜʽʚ ʪʝʭʥʽʢʠ     

ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʥʘʭʦʜʠ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  

    

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ  2  2  

ʟ ʥʠʭ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ     

ʥʦʚʠʭ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ     

ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʪʘ ʧʦʨʽʜ ʪʚʘʨʠʥ     

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʝʦʨʽʡ 16 1 16 1 

ɯʥʰ̔ 7  6  

ʟ ʧʝʨʰʦʛʦ ʨʷʜʢʘ ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʱʦ 

ʤʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

- - - - 
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V. ʂʦʦʨʜʠʥʘʮʽʷ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ ʢʦʦʨʜʠʥʫʻ ʚ 

ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʨʦʙʣʝʤʠ        1.8. ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʉʄʆʉʋ. 

ɺʽʜʜʽʣ ʘʩʪʨʦʤʝʪʨʽʾ ʪʘ ʢʦʩʤʽʯʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ. ɺʠʩʪʫʧʘʻ ʽʥʽʮʽʘʪʦʨʦʤ ʽ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʟ ʧʨʦʙʣʝʤʠ 

ʚʠʚʯʝʥʥʷ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ, ʦʨʛʘʥʽʟʘʪʦʨʦʤ ʤʝʨʝʞʽ ʩʪʘʥʮʽʡ ɻʅʉʉ ʪʘ ʃʃʉ-ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʯʘʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘʫʢʠ, ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ, ʙʫʚ 

ʩʧʽʚʚʠʢʦʥʘʚʮʝʤ ʎʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʅɸʅ ʋʢʨʘʾʥʠ ʟ ʥʘʫʢʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

2012ï2016 ʨʨ. 

ʋ 2016 ʨ. ʪʨʠʚʘʣʦ ʥʘʫʢʦʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ 1) ʤʝʨʝʞʝʶ  ʃʃʉ- ʪʘ GPS-ʩʪʘʥʮʽʡ (ʧʽʜʪʨʠʤʢʘ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʷ ʨʦʙʦʪʠ ʣʘʟʝʨʥʠʭ  ̔ ʧʝʨʤʘʥʝʥʪʥʠʭ GPS-ʩʪʘʥʮʡ̔); 2) ʍʘʨʢʽʚʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ʍʅʋʈɽ) ʪʘ ʍʘʨʢʽʚʩʴʢʠʤ ʽʥʩʪʠʪʫʪʦʤ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ɯʈɽ); 3) 

ʃʴʚʽʚʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ; 4) ʄʠʢʦʣʘʾʚʩʴʢʦʶ ʘʩʪʨʦʥʦʤʽʯʥʦʶ 

ʦʙʩʝʨʚʘʪʦʨʽʻʶ; 

ɺʽʜʜʽʣ ʬʽʟʠʢʠ ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ. ʇʨʦʚʝʜʝʥʦ ʨʦʙʦʪʠ ʟʛʽʜʥʦ ʟ ʋʛʦʜʦ  ʁ ʤʽʞ ʚʽʜʜʽʣʦʤ ʬʽʟʠʢʠ 

ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʄʽʞʥʘʨʦʜʥʠʤ ʮʝʥʪʨʦʤ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʽ ʤʝʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʥʦ ʥʘʫʢʦʚʠʭ 

ʧʨʦʝʢʪʽʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʽ ʄʎ ɸʄɽɼ ʚ ʛʘʣʫʟʽ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʽ ʧʦʣʷʨʠʤʝʪʨʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʟ ʜʦʩʣʽʜʞʝʥʥ ̫ ʧʨʦʪʷʞʥʠʭ ʥʝʙʝʩʥʠʭ ʦʙôʻʢʪʽʚ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʣʘʥʝʪʥʠʭ ʘʪʤʦʩʬʝʨ, 

ʝʢʟʦʧʣʘʥʝʪ ʽ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʟʝʤʥʠʭ ʽ ʢʦʩʤʽʯʥʠʭ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʢʦʥʘʥʦ ʧʝʚʥʫ ʨʦʙʦʪʫ ʚ ʨʘʤʢʘʭ ɼʦʛʦʚʦʨʫ ʧʨʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ 

ɻʦʣʦʚʥʦʶ ʘʩʪʨʦʥʦʤʽʯʥʦʶ ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʅʘʮʽʦʥʘʣʴʥʠʤ ʪʝʭʥʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ 

ʋʢʨʘʾʥʠ çʂʇɯè ʪʘ ʚ ʨʘʤʢʘʭ ɼʦʛʦʚʦʨʫ ʧʨʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ɻʦʣʦʚʥʦʶ ʘʩʪʨʦʥʦʤʽʯʥʦʶ 

ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʅʎ çɸʝʨʦʢʦʩʤʽʯʥ ̔ʜʦʩʣʽʜʞʝʥʥ ̫ɿʝʤʣʽè. 

ɺʽʜʜʽʣ ʬʽʟʠʢʠ ʢʦʩʤʽʯʥʦʾ ʧʣʘʟʤʠ. ɺ ʨʘʤʢʘʭ ʆʙôʻʜʥʘʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʨʝʣʷʪʠʚʽʩʪʩʴʢʦʾ ʘʩʪʨʦʬʽʟʠʢʠ ʪʘ 

ʬʽʟʠʢʠ ʧʣʘʟʤʠ ʧʨʦʚʝʜʝʥʦ ʥʠʟʢʫ ʩʝʤʽʥʘʨʽʚ ʟʘ ʫʯʘʩʪʽ ʥʘʫʢʦʚʮʽʚ ʟ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʮʽʚ ʟ 

ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ.  

ɺʽʜʜʽʣ ʧʦʟʘʛʘʣʘʢʪʠʯʥʦʾ ʘʩʪʨʦʥʦʤʽʾ ʪʘ ʘʩʪʨʦʽʥʬʦʨʤʘʪʠʢʠ. ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʚʽʜʜʽʣʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʢʦʦʨʜʠʥʘʮʽʾ ʨʦʙʽʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʆʙôʻʜʥʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʘʨʭʽʚʫ ʘʩʪʨʦʧʣʘʪʽʚʦʢ ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ 

ʦʙʩʝʨʚʘʪʦʨʽʾ. ɺʽʜʜʽʣ ʙʫʚ ʩʧʽʚʚʠʢʦʥʘʚʮʝʤ  ʎʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʅɸʅ ʋʢʨʘʾʥʠ ʟ ʥʘʫʢʦʚʠʭ 

ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 2012ï2016 ʨʨ., ʚ.ʦ. ʟʘʚ. ʚʽʜʜʽʣʫ ʻ ʚʯʝʥʠʤ ʩʝʢʨʝʪʘʨʝʤ ʈʘʜʠ ʟ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ. 
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Vɯ. ʂʦʥʬʝʨʝʥʮʽʾ, ʩʝʤʽʥʘʨʠ, ʟôʾʟʜʠ ʪʦʱʦ 

ʋ 2016 ʨ.  ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʙʫʣʘ ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨʦʤ ʪʘʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ: 

 

ʅʘʟʚʘ ʟʘʭʦʜʽʚ 

 

ʉʧ̔ʚʦʨʛʘʥʽʟʘʪʦʨʠ 

  

ɼʘʪʘ 

ʧʨʦʚʝ-

ʜʝʥʥʷ 

 

ʄʽʩʮʝ  

ʧʨʦʚʝʜʝ

-ʥʥʷ 

ʂʽʣʴʢʽʩʪʴ 

ʫʯʘʩʥʠʢʽʚ (ʚ 

ʪ.ʯ. ʟ ʢʨʘʾʥ 

ʜʘʣʝʢʦʛʦ 
ʟʘʨʫʙʽʞʞʷ,                    

ʟ ʢʨʘʾʥ ʉʅɼ) 

ɿʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ; 

ʥʘʡʚʘʛʦʤʽʰ  ̔ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʭʦʜʫ (ʨʽʰʝʥʥʷ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʪʦʱʦ) 

 

 

 

ʄʽʞʥʘʨʦʜʥʘ 

ʥʘʫʢʦʚʘ 

ʢʦʥʬʝʨʝʥʮʽ ̫

çɸʩʪʨʦʥʦʤʽʯʥʘ 
ʰʢʦʣʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭè  

 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ i 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʩʴʢʘ 

ʘʩʪʨʦʥʦʤʽʯʥʘ 

ʘʩʦʮʽʘʮʽʷ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʚʽʘʮʽʡʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ. 

ɼʝʧʘʨʪʘʤʝʥʪ ʦʩʚʽʪʠ i 

ʥʘʫʢʠ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʂʠʾʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ 

ʽʥʩʪʠʪʫʪ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ 

 

 

 

 

26ï27 

ʪʨʘʚʥʷ 

2016 ʨ.  

 

 

 

 

 

ʋʢʨʘʾʥʘ, 

ʂʠʾʚ 
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ʉʧʨʠʷʥʥʷ ʥʘʫʢʦʚʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʘʩʧʽʨʘʥʪʽʚ ʫ ʛʘʣʫʟʽ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ (ʘʩʪʨʦʥʦʤʽʾ, 

ʢʦʩʤʦʥʘʚʪʠʢʠ, ʛʝʦʜʝʟʽʾ, ʛʝʦ - 

ʽʥʬʦʨʤʘʪʠʢʠ), ʧʦʰʠʨʝʥʥʷ 

ʟʥʘʥʥʷ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʫ 

ʤʦʣʦʜʽ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ 

ʄʽʞʥʘʨʦʜʥʠʡ 

ʩʝʤʽʥʘʨ 

(Workshop) 

ʱʦʜʦ ʧʨʦʝʢʪʫ 

çʂʦʩʤʽʯʥʠʡ 
ʧʨʦʝʢʪ 

ɸʝʨʦʟʦʣʴ-UAè 

ʚ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

   

 

 

ʋʢʨʘʾʥʘ, 

ʂʠʾʚ 

  

ʄʽʞʥʘʨʦʜʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ 

çɸʩʪʨʦʥʦʤʽʷ ʪʘ 

ʬʽʟʠʢʘ 

ʢʦʩʤʦʩʫè 

 

24ï27 

ʪʨʘʚʥʷ 

2016 

ʋʢʨʘʾʥʘ, 

ʂʠʾʚ 
 

 

ʄʽʞʥʘʨʦʜʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ 

ñ23-ʘ ɺʽʜʢʨʠʪʘ 

ʢʦʥʬʝʨʝʥʮʽʷ 

ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ ʟ 

ʘʩʪʨʦʥʦʤʽʾ ʪʘ 

ʬʽʟʠʢʠ 
ʢʦʩʤʦʩʫò. 

 

25ī30 

ʢʚʽʪʥʷ 

2016 ʨ. 

ʋʢʨʘʾʥʘ, 

ʂʠʾʚ 
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ʉʝʢʮʽʡʥʝ 

ʟʘʩʽʜʘʥʥʷ 

çAstroinformati

csè  ʚ ʨʘʤʢʘʭ 
16-ʾ 

ʄʽʞʥʘʨʦʜʥʦʾ 

ɻʘʤʦʚʩʴʢʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ-

ʰʢʦʣʠ 

çAstronomy and 

beyond: 

Astrophysics, 

Cosmology and 

Gravitation, 

Cosmomicrophy

sics, 

Radioastronomy 

and 

Astrobiologyè 

 

 

 

 

 

 

 

 

 

14-20 

ʩʝʨʧʥʷ 

2016 ʨ. 

ʋʢʨʘʾʥʘ,  

ʆʜʝʩʘ, 

ʏʦʨʥʦ-

ʤʦʨʢʘ 
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Vɯɯ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʚʦʣʦʜʽʻ ʯʦʪʠʨʤʘ ʧʘʪʝʥʪʘʤʠ ʨʘʟʦʤ ʽʟ:  

-  ʅʊʋʋ çʂʇɯè  ʥʘ ʜʚʽ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ: çʉʪʘʪʠʯʥʠʡ ʚʫʟʴʢʦʩʤʫʛʦʚʠʡ ʬʽʣʴʪʨʦʚʠʡ ʧʦʣʷʨʠʤʝʪʨè (  ̄

61989) ʪʘ  çɹʦʨʪʦʚʠʡ ʩʪʘʪʠʯʥʠʡ ʧʦʣʷʨʠʤʝʪʨè (  ̄64267); 

-  ɯʥʩʪʠʪʫʪʦʤ ʧʨʦʙʣʝʤ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽʤ. ɯ.ʄ. ʌʨʘʥʮʝʚʠʯʘ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

(  ̄83697) çʉʧʦʩʽʙ ʢʦʥʪʨʦʣʶ ʘʜʛʝʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʢʨʠʪʪʽʚ ʥʘ ʤʝʪʘʣʘʭè; 

-  ʌʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʥ̔ʩʪʠʪʫʪʦʤ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ çʉʧʦʩʽʙ 

ʢʦʥʪʨʦʣʶ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʯʘʚʫʥʽʚè (ˉ 93085).  

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘʣʝʞʠʪʴ ʚʣʘʩʥʠʡ ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  çʉʧʦʩʽʙ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷʤ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʽʟʽʡè    (ˉ20128774). 

ʊʘʢʦʞ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʤʘʻ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʥʘ ʚʠʥʘʭʽʜ (ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ) ñʇʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʪʢʨʳʪʠʷ ʘʩʪʝʨʦʠʜʦʚ ʠ ʢʦʤʝʪ ʥʘ ʩʝʨʠʠ ʇɿʉ-ʢʘʜʨʦʚ CoLiTecò (ˉ3360585/25-

08), ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʥʘ ʪʚʽʨ ˉ 62435 çʇʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʠʨʦʚʘʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥʦʢ ʠʟ ʘʨʭʠʚʦʚ ɺʠʨʪʫʘʣʴʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡè  (ɸʥʜʨʫʢ ɺ.ʄ., 

ʇʨʦʮʶʢ ʖ.ɯ.) ʪʘ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʥʘ ʪʚʽʨ ˉ62434: ʢʦʤʧôʁ ʪʝʨʥʘ ʧʨʦʛʨʘʤʘ çɸʩʪʨʦʤʝʪʨʠʯʝʩʢʘʷ 

ʨʝʜʫʢʮʠʷ ʟʚʝʟʜʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʬʦʪʦʧʣʘʩʪʠʥʦʢ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠè  

(ɸʥʜʨʫʢ ɺ.ʄ., ʇʨʦʮʶʢ ʖ.ɯ.).  

  

ɼʘʥʽ ʟ ̔ʩʪʚʦʨʝʥʥʷ, ʦʭʦʨʦʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʟʘ 

ʬʦʨʤʘʤʠ VII-1, VII-2, VII-3, VII-4, VII-5, VII-6. 
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VIII . ɺʠʜʘʚʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ 

 
 

ʋ 2016 ʨ. ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʦʜʦʚʞʫʚʘʣʘ ʚʠʜʘʚʘʪʠ ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ çʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ 

ʥʝʙʝʩʥʳʭ ʪʝʣè (ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʠʜʘʥʦ 6 ʯʠʩʝʣ ʞʫʨʥʘʣʫ ʦʙʩʷʛʦʤ ~45 ʦʙʣ.-ʚʠʜ. ʘʨʢ.). ʊʨʠʚʘʻ ʚʠʜʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʞʫʨʥʘʣʫ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ 

çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè (ʚʠʡʰʣʦ ʜʨʫʢʦʤ 4 ʚʠʧʫʩʢʠ ʦʙʩʷʛʦʤ  ~36 ʦʙʣ.-ʚʠʜ. ʘʨʢ.), ʘ ʪʘʢʦʞ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ  çʉʚʽʪʦʛʣʷʜè  (ʚʠʜʘʥʦ 6 ʯʠʩʝʣ ʦʙʩʷʛʦʤ  90 ʦʙʣ.-ʚʠʜ. ʘʨʢ.). 

ʇʽʜʛʦʪʦʚʣʝʥʦ ʜʦ ʜʨʫʢʫ ʪʘ ʚʠʜʘʥʦ ʱʦʨʽʯʥʠʢ çɸʩʪʨʦʥʦʤʽʯʥʠʡ ʢʘʣʝʥʜʘʨè ʥʘ 2017 ʨ. (ʦʙʩʷʛʦʤ  ~17 

ʦʙʣ.-ʚʠʜ. ʘʨʢ.). 

 ɺʠʜʘʥʦ ʥʘʫʢʦʚ ̔ʤʦʥʦʛʨʘʬʽ ̔ʪʘ ʧʜ̔ʨʫʯʥʠʢʠ: 

1. ɺʽʜʴʤʘʯʝʥʢʦ ɸ.ʇ., ɼʝʣʝʮ ʆ.ʉ., ɼʣʫʛʘʯ ɾ.ʄ., ɿʘʭʦʞʘʡ ʆ.ɺ., ʂʦʩʪʦʛʨʠʟ ʅ.ʄ.,            

ʂʨʫʰʝʚʩʴʢʘ ɺ.ʄ., ʂʫʟʥʻʮʦʚʘ ʖ.ɻ., ʄʦʨʦʞʝʥʢʦ ʆ.ɺ., ʅʝʚʦʜʦʚʩʴʢʠʡ ʇ.ɺ., ʆʚʩʘʢ ʆ.ʉ., ʈʦʟʝʥʙʫʰ ʆ.ɽ., 

ʈʦʤʘʥʶʢ ʗ.ʆ., ʐʘʚʣʦʚʩʴʢʠʡ ɺ.ɯ., ʗʥʦʚʠʮʴʢʠʡ ɽ.ɻ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʬʽʟʠʢʠ ʧʣʘʥʝʪʥʠʭ ʘʪʤʦʩʬʝʨ ʪʘ 

ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʝʢʟʦʧʣʘʥʝʪ ʪʘ ʜʠʩʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʘʚʢʦʣʦ ʟʽʨ // ʂ.: ʅɸʅʋ, ɻɸʆ.  2015. 

92 ʩ.  

2. ʂʫʜʨʷ ʖ.ʄ., ɺʘʚʠʣʦʚʘ ɯ.ɹ. ʇʦʟʘʛʘʣʘʢʪʠʯʥʘ ʘʩʪʨʦʥʦʤʽʷ. 1. ɻʘʣʘʢʪʠʢʠ: ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 2016. 344 ʩ. 
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Iʍ. ʄʽʞʥʘʨʦʜʥʝ ʥʘʫʢʦʚʝ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

 

 ʇʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʨʦʢʫ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜʪʨʠʤʫʚʘʣʘ ʰʠʨʦʢʽ ʤʽʞʥʘʨʦʜʥʽ ʥʘʫʢʦʚʽ ʟʚôʷʟʢʠ ʟ 

ʙʘʛʘʪʴʤʘ ʘʩʪʨʦʥʦʤʽʯʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʽʥʰʠʭ ʢʨʘʾʥ. 

ʂʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ: 

1. ɺʜ̔ʜʽʣ ʬʽʟʠʢʠ ʧʣʘʥʝʪʥʠʭ ʩʠʩʪʝʤ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʚʠʢʦʥʫʚʘʚ ʨʦʙʦʪʠ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤ ʙʝʟʚʘʣʶʪʥʠʤ 

ʫʢʨʘʾʥʩʴʢʦ-ʩʣʦʚʘʮʴʢʠʤ ʧʨʦʝʢʪʦʤ ʥʘ 2014ð2016 ʨʨ. ʫ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʫ ñThe DWARF 

project: Eclipsing binaries ï precise clocks to discover exoplanetsò ʜʣʷ ʧʦʰʫʢʫ ʧʣʘʥʝʪ ʥʘʚʢʦʣʦ ʩʠʩʪʝʤ 

ʟʘʪʝʤʥʝʥʠʭ ʧʦʜʚʽʡʥʠʭ ʟʽʨ ʚ ʤʝʨʝʞʽ ʪʝʣʝʩʢʦʧʽʚ ʚʽʜ 25 ʜʦ 200 ʩʤ ʫ ʧʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ. ʋ ʧʨʦʝʢʪʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʧʦʥʘʜ 20 ʦʙʩʝʨʚʘʪʦʨʽʡ. ʄʝʪʘ ʧʨʦʝʢʪʫ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʟʤʽʱʝʥʥʷ ʤʽʥʽʤʫʤʽʚ ʙʣʠʩʢʫ 

ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʤʽʥʽʤʫʤʽʚ ʟʘʪʝʤʥʝʥʴ.  

2.ʉʧʽʚʨʦʙʽʪʥʠʢʠ ɸʂɯʆʎ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘʫʢʦʚʽ ʢʦʥʪʘʢʪʠ ʪʘ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʠ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʩʫʧʝʨʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʮʝʥʪʨʘʤʠ ʚ ʅʽʤʝʯʯʠʥʽ, ʂʠʪʘʾ, ʗʧʦʥʽʾ.  

3. ʋ 2016 ʨ. ɺʽʜʜʽʣ ʘʩʪʨʦʤʝʪʨʽʾ ʪʘ ʢʦʩʤʽʯʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ ʧʨʦʜʦʚʞʫʚʘʚ ʥʘʫʢʦʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ 

ʃʘʪʚʽʡʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ (ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʘʭ ʟ  ʨʦʟʨʦʙʢʠ ʩʭʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʟʝʨʢʘʣ  

ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʜʣʷ ʈʠʟɹ ʢʦʾ ʣʘʟʝʨʥʦʾ ʩʪʘʥʮʽʾ   ʪʘ ʧʨʦʚʝʜʝʥʥ ̫ ʪʝʩʪʫʚʘʥ ɹ

ʽʥʪʝʨʬʝʡʩʥʠʭ ʧʣʘʪ ʜʣʷ ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʢʫʪʘ ʬʽʨʤʠ HEIDENHAIN) ʪʘ ʆʙʩʝʨʚʘʪʦʨʽʻʶ ʃʘʪʚʽʡʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ɹʘʣʜʦʥʝ. 

4. ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʃʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʢʠ ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤ ʟʦʨʝʫʪʚʦʨʝʥʥʷʤ ʧʨʦʚʦʜʠʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʨʘʣʴʥʠʭ ʽ ʥʝʧʨʘʚʠʣʴʥʠʭ ʛʘʣʘʢʪʠʢ ï ʩʧʽʣʴʥʦ ʟ ʘʩʪʨʦʬʽʟʠʢʘʤʠ ɸʩʪʨʦʥʦʤʽʯʥʦʛʦ ʮʝʥʪʨʫ 

ɻʝʡʜʝʣʴʙʝʨʟʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ɻʝʡʜʝʣʴʙʝʨʛ, ʅʽʤʝʯʯʠʥʘ),  ʽʥʩʪʠʪʫʪʫ ʘʩʪʨʦʬʽʟʠʢʠ ɸʥʜʘʣʫʩʽʾ 

(ɻʨʘʥʘʜʘ, ɯʩʧʘʥʽʷ). 

5. ɺʽʜʜʽʣ ʧʦʟʘʛʘʣʘʢʪʠʯʥʦʾ ʘʩʪʨʦʥʦʤʽʾ ʪʘ ʘʩʪʨʦʽʥʬʦʨʤʘʪʠʢʠ ʧʨʦʜʦʚʞʫʻ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ 

ɹʦʣʦʥʩʴʢʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ (ɯʪʘʣʽʷ) ʪʘ ʋʥʽʚʝʨʩʠʪʝʪʦʤ ʤʽʩʪʘ ɼʫʙʣʽʥʘ (ɯʨʣʘʥʜʽʷ), ʘ ʪʘʢʦʞ ʅʘʮʽʦʥʘʣʴʥʠʤ 

ʘʩʪʨʦʥʦʤʽʯʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʊʘʾʣʘʥʜʫ. 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʗ.ʉ. ʗʮʢʽʚ ʻ ʧʨʝʟʠʜʝʥʪʦʤ ʋʢʨʘʾʥʩʴʢʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ 

ʘʩʦʮʽʘʮʽʾ, ʯʣʝʥʦʤ ʨʦʙʦʯʦʾ ʛʨʫʧʠ ʄɸʉ ʟ ʧʽʜʛʦʪʦʚʢʠ 2-ʾ ʨʝʘʣʽʟʘʮʽʾ ʅʝʙʝʩʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ICRF, 

ʯʣʝʥʦʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʢʦʥʩʦʨʮʽʫʤʫ ASTRONET, ʟ 2016 ʨ. ʧʨʝʜʩʪʘʚʣʷʻ ʋʢʨʘʾʥʫ ʚ ʢʦʣʝʛʽʾ ʞʫʨʥʘʣʫ 

çAstronomy and Astrophysicsè.  
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 ʏʣʝʥʘʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʩʦʶʟʫ (ʄɸʉ) ʫ 2016 ʨ. ʙʫʣʠ ɸ.ʇ.ɺʽʜʴʤʘʯʝʥʢʦ, 

ʆ.ɺ.ʄʦʨʦʞʝʥʢʦ, ɽ.ɻ. ʗʥʦʚʠʮʴʢʠʡ, ɾ.ʄ. ɼʣʫʛʘʯ, ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʈ.ɯ. ʂʦʩʪʠʢ, ʯʣ.-ʢʦʨ. ʅɸʅ 

ʋʢʨʘʾʥʠ ʅ.ɻ. ʑʫʢʽʥʘ ʪʘ ʽʥ. (ʧʦʥʘʜ 40 ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʆʙʩʝʨʚʘʪʦʨʽʾ). 

 ʏʣʝʥʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʩʦʶʟʫ (ɭɸʉ) ʫ 2016 ʨ. ʙʫʣʠ: ʆ.ɺ. ʄʦʨʦʞʝʥʢʦ, 

ɾ.ʄ.ɼʣʫʛʘʯ, ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʅ.ɻ. ʑʫʢʽʥʘ ʪʘ ʽʥʰʽ (ʧʦʥʘʜ 20 ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʦʙʩʝʨʚʘʪʦʨʽʾ). 

 ɸʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʗ.ʉ. ʗʮʢʽʚ ˈ ʯʣʝʥ ʇʦʣʴʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʯʣʝʥ ʨʝʜʢʦʣʝʛʽʡ ʞʫʨʥʘʣʽʚ 

çArtificial satellitesè, ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʽʚ çʅʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè ʪʘ çʂʦʩʤʽʯʥʘ 

ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè, ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʽʚ çʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ  ʥʝʙʝʩʥʠʭ ʪʝʣè ʽ 

çʉʚʽʪʦʛʣʷʜè.  

ʏʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʅ.ɻ. ʑʫʢʽʥʘ ˈ ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪ ʢʦʤʽʩʽʾ ˉ 12 çʈʘʜʽʘʮʽʷ  ̔ʩʪʨʫʢʪʫʨʘ 

ʉʦʥʮʷè, ʚ̔ ʜʜʽʣʝʥʥʷ ɽ çʉʦʥʮʝ  ̔ ʛʝʣʽʦʩʬʝʨʘè ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʩʦʶʟʫ (ʄɸʉ), 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʯʣʝʥ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʤʽʩʽʾ ʟ ʢʦʩʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ (COSPAR). 

 ɸ.ʇ. ɺʽʜʴʤʘʯʝʥʢʦ ˈ ʜʽʡʩʥʠʡ ʯʣʝʥ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʚʠʱʦʾ ʰʢʦʣʠ ʋʢʨʘʾʥʠ ʽ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ 

ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʈʝʩʧʫʙʣʽʢʠ ɹʦʣʽʚʽʷ. 

 ɯ.ɹ. ɺʘʚʠʣʦʚʘ ˈ  ʯʣ.-ʢʦʨ. ʄʽʞʥʘʨʦʜʥʦʾ ʘʢʘʜʝʤʽʾ ʘʩʪʨʦʥʘʚʪʠʢʠ, ʥʘʫʢʦʚʠʡ ʩʝʢʨʝʪʘʨ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʽʪʝʪʫ ʂʆʉʇɸʈ, ʚʯʝʥʠʡ ʩʝʢʨʝʪʘʨ ʈʘʜʠ ʟ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʟʘʩʪʫʧʥʠʢ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ ʨʝʜʢʦʣʝʛʽʾ ʞʫʨʥʘʣʫ 

çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ  ʽ ʪʝʭʥʦʣʦʛʽʷè. 

 ɸʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʖ.ɯ. ɯʟʦʪʦʚ ˈ ʯʣʝʥ ʢʦʤʽʪʝʪʫ ʇʽʚʜʝʥʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʱʦʜʦ 

ʨʦʟʧʦʜʽʣʫ ʩʧʦʩʪʝʨʝʞʥʦʛʦ ʯʘʩʫ ʥʘ ʚʝʣʠʢʠʭ ʪʝʣʝʩʢʦʧʘʭ, ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʫ çAdvances in 

Astronomy and Space Physicsè. 

ʏʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ ʈ.ɯ. ʂʦʩʪʠʢ ˈ ʯʣʝʥ ʨʝʜʢʦʣʝʛʽʡ ʞʫʨʥʘʣʽʚ çSerbian Astronomical Journalè 

(ʖʛʦʩʣʘʚʽʷ) ʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʞʫʨʥʘʣʫ (ʃʴʚʽʚ) çɾʫʨʥʘʣ ʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴè. 
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ʍ. ɿʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ 

 

 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʝ ʧʨʦʚʘʜʠʪʴ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  
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ʍɯ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

 

 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʩʧʽʚʟʘʩʥʦʚʥʠʢʦʤ ʊʆɺ çɸʩʪʨʦʛʝʦʜʠʥè, ʚ ʷʢʦʤʫ ʾʡ ʥʘʣʝʞʠʪʴ 61%. ɿʘ 

ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ ʊʆɺ çɸʩʪʨʦʛʝʦʜʠʥè ʚʠʢʦʥʘʣʦ ʥʘ ʜʦʙʨʦʯʠʥʥʠʭ ʟʘʩʘʜʘʭ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʦʬʦʨʤʣʝʥʥʷ 

ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʱʦʜʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ɻɸʆ 

ʅɸʅ ʋʢʨʘʾʥʠ. 

ʊʆɺ çɸʩʪʨʦʛʝʦʜʠʥè ʫ 2016 ʨ. ʥʝ ʚʝʣʦ ʬʽʥʘʥʩʦʚʦ ʾʜʽʷʣʴʥʦʩʪ̔.  
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ʍɯɯ. ɼʽʷʣʴʥʽʩʪʴ ʜʦʩʣʽʜʥʦ-ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ* 

 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʝ ʤʘʻ ʜʦʩʣʽʜʥʦ-ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ. 
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ʍɯɯɯ. ʂʘʜʨʠ 

 

 

1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʜʨʽʚ: 

ɿʘ ʩʪʘʥʦʤ ʥʘ 31.12.2016 ʨ. ʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʘʮʶʻ 165 ʦʩ̔ʙ  (ʫ 2015 ʨ. ï 169), ʚ ʪʦʤʫ ʯʠʩʣʽ: 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ     -   94 (2015 ï 92) 

ʜʦʢʪʦʨʽʚ ʥʘʫʢ                -   16   (2015 ï 17) 

ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ      -   50   (2015 ï 50) 

ɼʝʪʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʚʝʜʝʥʦ ʟʘ ʬʦʨʤʦʶ 1-ʢ, ʱʦ ʜʦʜʘʻʪʴʩʷ. 

2. ʋ 2016 ʥʝ ʙʫʣʦ ʦʙʨʘʥʦ ʞʦʜʥʦʛʦ ʚʯʝʥʦʛʦ ʽʟ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʜʦ ʜʝʨʞʘʚʥʠʭ ʘʢʘʜʝʤʽʡ ʥʘʫʢ 

ʋʢʨʘʾʥʠ.   

3. ʇʦʢʘʟʥʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ. 

ɿʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʦ  ʁʇʨʝʟʠʜʽʾ ʅɸʅʋ ˉ 301 ʚʽʜ 03.11.2004 ɻɸʆ ʅɸʅʋ ʤʘʻ ʇʣʘʥ ʧʽʜʛʦʪʦʚʢʠ  

ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʣʘʥʫ, ʚ 2016 ʨ. ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɻɸʆ ʧʣʘʥʫʚʘʣʠ ʟʘʭʠʩʪʠʪʠ 4 

ʢʘʥʜʠʜʘʪʩʴʢ ̔ʜʠʩʝʨʪʘʮʽ ʾ (2 ī ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.02 - ɸʩʪʨʦʬʽʟʠʢʘ, ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʷ, 2 ī ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.03 - ɻʝʣʽʦʬʽʟʠʢʘ ʽ ʬʽʟʠʢʘ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ) ʪʘ ʦʜʥʫ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ (ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.02 - ɸʩʪʨʦʬʽʟʠʢʘ, ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʷ).  

ʌʘʢʪʠʯʥʦ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʟʘʭʠʱʝʥʦ 4 ʢʘʥʜʠʜʘʪʩʴʢʽ ʜʠʩʝʨʪʘʮʽʾ: ɺʦʚʢ  ʂ.ɹ. (1986 ʨ.ʥ.) ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.02 - ɸʩʪʨʦʬʽʟʠʢʘ, ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʷ, ɿʘʡʮʝʚ ʉ.ɺ. (1984 ʨ.ʥ.) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

01.03.03 - ɻʝʣʽʦʬʽʟʠʢʘ ʽ ʬʽʟʠʢʘ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʍʘʨʯʫʢ ʉ.ɺ. (1981 ʨ.ʥ.) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.03 - 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ ʬʽʟʠʢʘ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ɸ.ɸ. ɺʘʩʠʣʝʥʢʦ (1987 ʨ.ʥ.. ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 01.03.02 - 

ɸʩʪʨʦʬʽʟʠʢʘ, ʨʘʜʽʦʘʩʪʨʦʥʦʤʽʷ). 

4. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʨʦʙʦʪʫ ʘʩʧʽʨʘʥʪʫʨʠ ʪʘ ʜʦʢʪʦʨʘʥʪʫʨʠ. 

ʋ 2016 ʨ. ʚ ʘʩʧʽʨʘʥʪʫʨʫ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʽʢʦʛʦ ʥʝ ʟʘʨʘʭʦʚʘʥʦ. 

ʋ 2016 ʨ. ʘʩʧʽʨʘʥʪʫʨʫ ɻɸʆ ʟʘʢʽʥʯʠʣʘ ʦʜʥʘ ʦʩʦʙʘ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʦʙʦʪʫ ʚ ɻɸʆ. ʉʪʘʥʦʤ ʥʘ 1 

ʩʽʯʥʷ 2017 ʨ. ʚ ʘʩʧʽʨʘʥʪʫʨʽ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘʚʯʘʶʪʴʩʷ 4 ʦʩʦʙʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʟ ʚʽʜʨʠʚʦʤ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ï  4 ʦʩʦʙʠ; 

- ʙʝʟ ʚʽʜʨʠʚʫ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ï 0 ʦʩʽʙ. 

 

ʉʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2016 ʨ. ʚ ʜʦʢʪʦʨʘʥʪʫʨʽ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʝ ʥʘʚʯʘʻʪʴʩʷ ʞʦʜʥʘ ʦʩʦʙʘ. 

ɯʥʦʟʝʤʮʽʚ-ʘʩʧʽʨʘʥʪʽʚ ʫ ɻɸʆ ʥʝʤʘʻ. 
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 5. ʂʽʣʴʢʽʩʪʴ ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʩʪʠʧʝʥʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ,   

     ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʪʘ ʽʥ.: 

    ʩʪʠʧʝʥʜʽʷ  ʅɸʅ ʋʢʨʘʾʥʠ ï 3 ʦʩʦʙʠ; 

    ʩʪʠʧʝʥʜʽʷ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ï 2 ʦʩʦʙʠ. 

6.  ɸ.ɸ. ɽʣʠʾʚ ʩʪʘʞʫʚʘʚʩʷ ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ʤ. ɹʦʣʦʥʴʷ, ɯʪʘʣʽʷ, ʽʟ 01.01.2016 ʨ. ʜʦ 30.06.2016 ʨ.; 

ʂ.ɹ.ɺʦʚʢ ʩʪʘʞʫʚʘʣʘʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʄʘʢʩʘ ʇʣʘʥʢʘ, ʅʽʤʝʯʯʠʥʘ, ʟ 01.06.2016 ʜʦ 30.10.2016. 

7. ɼʘʥʽ ʧʨʦ ʧʦʧʦʚʥʝʥʥʷ ʤʦʣʦʜʠʤʠ ʢʘʜʨʘʤʠ: 

- ʬʘʢʪʠʯʥʦ ʚ 2016 ʨ. ʥʘ ʨʦʙʦʪʫ ʚ ɻɸʆ ʟʘʨʘʭʦʚʘʥʠʡ ʦʜʠʥ ʤʦʣʦʜʠʡ ʩʧʝʮʽʘʣʽʩʪ ʫ ʚʽʮʽ ʜʦ 35 

ʨʦʢʽʚ ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʘʩʧʽʨʘʥʪʫʨʠ ɻɸʆ. 

- ʜʠʧʣʦʤʥʫ ʧʨʘʢʪʠʢʫ ʚ ɻɸʆ ʧʨʦʭʦʜʠʚ 1 ʩʪʫʜʝʥʪ ʽʟ ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʪʘ 1 ʩʪʫʜʝʥʪ ʟ 

ʂʠʾʚʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʅʽʭʪʦ ʟ ʥʠʭ ʥʘ ʨʦʙʦʪʫ ʚ ɻɸʆ ʟʘʨʘʭʦʚʘʥʠʡ ʥʝ ʙʫʚ.  

ʌʦʨʤʘ ʍIII-2 ʧʦʜʘʥʘ ʚ ʜʦʜʘʪʢʫ. 

 

 

8. ʂʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʢʦʥʪʨʘʢʪʦʤ ï 15. 

ʇ ʦ ʩ ʘ ʜ ʘ ʂʽʣʴʢʽʩʪʴ(ʯʦʣʦʚʽʢ) 

ɿʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ 1 

ɻʦʣʦʚʥʠʡ ʥʘʫʢ. ʩʧʽʚʨ. 1 

ʇʨʦʚʽʜʥʠʡ ʥʘʫʢ. ʩʧʽʚʨ. 2 

ʉʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

1 

ʅʘʫʢʦʚʠʡ ʩʧʽʚʨ. 2 

ʄʦʣʦʜʰʠʡ ʥʘʫʢ. ʩʧʽʚʨ. 2 

ɿʘʩʪʫʧʥʠʢ ʛʦʣ. ʝʥʝʨʛʝʪʠʢʘ 1 

             ʇʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ 4 

              ɯʥʞʝʥʝʨ 1 ʢʘʪ. 1 

ɺʉʔʆɻʆ 15 

 

9. ʂʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʩʫʤʽʩʥʠʮʪʚʦʤ   ï 6. 

 

 

ʅʘʟʚʘ ʧʦʩʘʜʠ 

 

ʂʽʣʴʢʽʩʪʴ  

ʧʨʘʮʽʚʥʠʢʽʚ 

ɿ ʥʠʭ: ʇʨʘʮ. 

ʟʘ ʢʦʥʪ-

ʨʘʢʪʦʤ 
ɼʦʢʪʦʨʽʚ 

ʥʘʫʢ 

ʂʘʥʜʠʜʘʪʽʚ 

ʥʘʫʢ 

ɹʝʟ ʥʘʫʢ.  

ʩʪʫʧʝʥʷ 

1 2 3 4 5 6 

ɻʦʣʦʚʥʡ 

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

2 

 

2 

 

- 

 

- 

 

- 
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ʉʪʘʨʰʠʡ 

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

2 

 

- 

 

2 

 

- 

 

- 

ʄʦʣʦʜʰʠʡ  

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

1 

 

- 

 

1 

 

1 

 

- 

ʇʨʦʚʽʜʥʠʡ 

ʽʥʞʝʥʝʨ 

 

1 

 

- 

 

- 

 

1 

 

- 

 

ɺʉʔʆɻʆ 

 

 

6 

 

2 

 

3 

 

1 

 

- 

 

10.  ʇʨʘʮʽʚʥʠʢʠ ɻɸʆ, ʷʢʽ ʚʠʾʭʘʣʠ ʥʘ ʨʦʙʦʪʫ ʟʘ ʤʝʞʽ ʋʢʨʘʾʥʠ. 

 

ʇʨʽʟʚʠʱʝ, ʽʤô̫  

ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ 

 

ʇʦʩʘʜʘ, 

ʥʘʫʢʦʚʠʡ  

ʩʪʫʧʽʥʴ 

ɺ ʷʢʫ 

ʢʨʘʾʥʫ 

ʚʠʾʭʘʚ (ʚʠ-

ʾʞʜʞʘʚ) 

ʄʝʪʘ ʚʠʾʟʜʫ 

ʉʪʘʞʫʚʘʥ-

ʥʷ, ʩʧʽʣʴʥʘ 

ʥʘʫʢʦʚʘ 

ʨʦʙʦʪʘ  

(ʥʘ ʷʢʠʡ 

ʪʝʨʤʽʥ)  

ʊʠʤʯʘʩʦʚʘ 

ʨʦʙʦʪʘ  

(ʥʘ ʷʢʠʡ 

ʪʝʨʤʽʥ) 

ʅʘ ʧʦʩʪʽʡʥʝ 

ʧʨʦʞʠʚʘʥʥʷ 

1 2 3 4 5 6 

 

 

 

ɽʣʠʾʚ 

ɸʥʜʨʽʡ 

ɸʥʜʨʽʡʦʚʠʯ 

 

 

ʩʪ.ʥʘʫʢ. 

ʩʧʽʚʨ., 

ʢʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

 

 

    ɯʪʘʣʽʷ 

 

 

 

 

 

 

ʉʪʘʞʫʚʘʥʥʷ 

ʟ 

01.01.2016 

ʜʦ 

30.06.2016 

  

 

ɺʦʚʢ ʂʘʪʝʨʠʥʘ 

ɹʦʨʠʩʽʚʥʘ 

ʥʘʫʢ. 

ʩʧʽʚʨ., 

ʢʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʽʤʝʯʯʠʥʘ 

ʉʪʘʞʫʚʘʥʥʷ 

ʟ 01.06.2016 

ʜʦ 

30.10.2016 

 

  

 

11.                          ɼʘʥʽ ʧʨʦ ʧʝʥʩʽʦʥʝʨʽʚ, ʱʦ ʚʠʡʰʣʠ ʥʘ ʧʝʥʩʽʶ ʟʛʽʜʥʦ ʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ 

çʇʨʦ ʥʘʫʢʦʚʫ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè, 

ʟʘ 2016 ʨʽʢ. 

 
ʇʨʠʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ ʧʝʥʩʽʶ ʚ 2016 ʨ. ʅʘʫʢʦʚʽ ʧʝʥʩʽʦʥʝʨʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ 

ʢʦʥʪʨʘʢʪʦʤ ʥʘ 31.12.2016 ʨ. 

ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ, ʨʽʢ 

ʥʘʨʦʜʞʝʥʥʷ 

ʇʦʩʘʜʘ, 

ʥʘʫʢ. 

ʩʪʫʧʽʥʴ 

ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ, ʨʽʢ 

ʥʘʨʦʜʞʝʥʥʷ 

ʇʦʩʘʜʘ, ʥʘʫʢ. 

ʩʪʫʧʽʥʴ 
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1 2 3 4 

ʋ 2016 ʨ. ʥʘʫʢʦʚʘ ʧʝʥʩʽʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ ʥʝ ʧʨʠʟʥʘʯʘʣʘʩʴ. 

 1. ɹʫʣʴʙʘ ʊ.ʇ., 1955 ʇʨʦʚʽʜʥʠʡ 

ʽʥʞʝʥʝʨ, ʥʝ 

ʤʘʻ 

  2. ɭʤʝʮʴ ɸ.ɯ., 1938 

 

ʄ.ʥ.ʩ., ʥʝ ʤʘʻ 

   

3. ɰʞʘʢʝʚʠʯ ʆ.ʄ., 1941 

ʄ.ʥ.ʩ., ʥʝ ʤʘʻ 

 

 

 

 4. ʂʘʨʘʯʝʥʮʝʚʘ ɺ.ʖ., 1940 

 

ʇʨ.ʥ.ʩ., ʜ.ʬ.-

ʤ.ʥ. 

 

 

 5.  ʂʦʚʘʣʴʯʫʢ ɻ.ʋ., 1945 ʇʨʦʚʽʜʥʠʡ 

ʽʥʞʝʥʝʨ, ʢ.ʬ.-

ʤ.ʥ. 

  6. ʂʦʥʜʨʘʰʦʚʘ ʅ.ʄ., 1946 

 

ʉʪ.ʥ.ʩ., ʢ.ʬ.-

ʤ.ʥ. 

  7. ʂʦʨʩʫʥʴ ɸ.ʆ., 1933  

 

ʉʪ.ʥ.ʩ., ʢ.ʬ.-

ʤ.ʥ. 

    

 

 8. ʂʦʩʪʠʢ ʈ.ɯ., 1940 

 

ɻʦʣ.ʥ.ʩ., ʯʣ.-

ʢʦʨ. ʅɸʅ 

ʋʢʨʘʾʥʠ, ʜ.ʬ.-

ʤ.ʥ. 

  9. ʂʽʟʶʥ ʃ.ʄ., 1938 

 

ɿʘʚ.ʘʨʭ., ʢ.ʬ.-

ʤ.ʥ. 

   

10. ʂʨʘʪʢʦʚ ɭ.ɻ., 1940 

 

ɻʦʣʦʚʥʠʡ 

ʽʥʞʝʥʝʨ, 

ʥʝ ʤʘʻ 

  11. ʃʘʟʦʨʝʥʢʦ ɻ.ɸ., 1951 

 

ʇʨʦʚʽʜʥʠʡ 

ʽʥʞʝʥʝʨ, ʥʝ 

ʤʘʻ 

  12. ʇʘʩʝʯʥʠʢ ʄ.ʄ., 1947 ʅ.ʩ., ʢ.ʬ.-ʤ.ʥ. 

  13. ʇʻʪʫʭʦʚ ɺ.ʄ. 1947 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ, ʥʝ 

ʤʘʻ.  

  14. ʉʘʥʴʢʦ ʆ.ʂ., 1941 

 

ɿʘʩʪ. ʛʦʣ. 

ʽʥʞʝʥʝʨʘ, ʥʝ 

ʤʘʻ 

  15. ʍʘʨʯʝʥʢʦ ʅ.ɺ., 1948 ʇʨ.ʥ.ʩ., ʜ.ʬ.-

ʤ.ʥ. 

 

12. ʋ 2016 ʨ. ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʙʫʣʠ ʥʘʛʦʨʦʜʞʝʥʽ: ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʗ.ʉ. ʮʢʽʚ 

ʦʪʨʠʤʘʚ ʆʨʜʝʥ ʽʤ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ 5-ʛʦ ʩʪʫʧʝʥ;̫ ʘʢʘʜ. ʅɸʅ ʋʢʨʘʾʥʠ ʖ.ɯ. ɯʟʦʪʦʚ ʦʪʨʠʤʘʚ ʥʘʛʦʨʦʜʫ 

ʫ ʥʦʤʽʥʘʮʽʾ çɺʯʝʥʠʡ ʋʢʨʘʾʥʠ. ɿʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠè ʫ ʛʘʣʫʟʽ ʘʩʪʨʦʥʦʤʽʾ ʚʽʜ ʢʦʤʧʘʥʽʾ Clarivate Analytics (ʫ 

ʤʠʥʫʣʦʤʫ ï ʧʽʜʨʦʟʜʽʣ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ Thomson Reuters); 
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ʄʽʞʥʘʨʦʜʥʘ ʘʢʘʜʝʤʽʷ ʘʩʪʨʦʥʘʚʪʠʢʠ (ʄɸɸ) ʚʽʜʟʥʘʯʠʣʘ ʩʚʦʻʶ ʥʘʛʦʨʦʜʦʶ ʫ ʢʘʪʝʛʦʨʽʾ çʅʘʡʢʨʘʱʘ 

ʢʥʠʛʘ ʚ ʛʘʣʫʟʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢè ʟʘ 2016 ʨ. ʘʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ: ʇ.ɹʝʨʮʠʢ, 

ʗ.ʇʘʚʣʝʥʢʦ, ʃ. ʇʽʣʶʛʽʥ, ɯ. ɺʘʚʠʣʦʚʘ, ʖ. ɹʘʙʠʢ; ʩʝʨʽʷ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ ɯʚʘʥʦʚʦʾ ʆ.ɺ., ʂʦʨʩʫʥʘ ʇ.ʇ. ʽ ʂʫʣʠʢ ɯ.ɺ., ʦʙôʻʜʥʘʥʘ ʩʧʽʣʴʥʦʶ ʪʝʤʦʶ çʌʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʝʪ ʟʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè, 

ʟʜʦʙʫʣʘ ʧʨʝʤʽʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ʄ.ʇ. ɹʘʨʘʙʘʰʦʚʘ. ɿʘ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʚʠʜʘʚʥʠʯʦʾ 

ʩʧʨʘʚʠ ʪʘ ʫ ʟʚôʷʟʢʫ ʟ ʜʚʘʜʮʷʪʠʨʽʯʯʷʤ  ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè ʽ 

ʜʝʩʷʪʠʨʽʯʯʷʤ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè ʇʦʯʝʩʥʦʶ ʛʨʘʤʦʪʦʶ ʅɸʅ ʋʢʨʘʾʥʠ ʽ ʎʂ 

ʧʨʦʬʩʧʽʣʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʅɸʅ ʋʢʨʘʾʥʠ ʚʽʜʟʥʘʯʝʥʽ  ɺ.ʄ. ʂʣʠʤʝʥʢʦ, ʆ.ɺ. ʂʣʠʤʝʥʢʦ, ʉ.ʉ. ɺʘʚʽʣʦʚ, 

ʇʦʜʷʢʦʶ ʅɸʅ ʋʢʨʘʾʥʠ ï ɯ.ɹ. ɺʘʚʠʣʦʚʘ ʪʘ ʢʦʣʝʢʪʠʚ ʨʝʜʘʢʮʽʾ ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè. 
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XɯV. ʈʦʟʚʠʪʦʢ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ʋ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʆʙʩʝʨʚʘʪʦʨʽ ̫ ʟʘʢʫʧʠʣʘ ʥʘʫʢʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʦʙʣʘʜʥʘʥʥʷ, 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ, ʢʦʤʧʣʝʢʪʫʶʯʠʭ, ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥ. ʟʘʛʘʣʴʥʠʤ 

ʦʙʩʷʛʦʤ  ʥʘ  1156,9 ʪʠʩ.  ʛʨʥ.,  

ʫ ʪ.ʯ. ʟʘ ʨʘʭʫʥʦʢ  ʟʘʛʘʣʴʥʦʛʦ ʬʦʥʜʫ ʜʝʨʞʙʶʜʞʝʪʫ ˈ ʥʘ 188,8 ʪʠʩ. ʛʨʥ.,  

ʚ ʪ.ʯ. ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʤʘʪ.-ʪʝʭ. ʟʘʙʝʟʧʝʯʝʥʥʷ (ʯʝʨʝʟ ɼʋʄʊɿ ʅɸʅ ʋʢʨʘʾʥʠ) ˈ      

ʥʘ 259,2 ʪʠʩ. ʛʨʥ.; 

         ʟʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʬʦʥʜʫ ʜʝʨʞʙʶʜʞʝʪʫ ˈ ʥʘ  708,9 ʪʠʩ. ʛʨʥ. 

 

ʆʢʨʝʤʦ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʟʘʢʫʧʽʚʣʶ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ: 

-  ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ (ʢʨʽʤ ʇɽʆʄ) ʚʘʨʪʽʩʪʶ ʚʽʜ 10 ʪʠʩ. ʜʦ 100 ʪʠʩ. ʛʨʥ. ʟʘ 

ʬʦʨʤʦʶ XIV -2. 
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XV. ʉʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʪʘʥʦʚʠ 

 

ʇʘʨʢ ʇʂ ɻɸʆ ʥʘ 2016 ʨ. ʩʪʘʥʦʚʠʪʴ 130 ʦʜʠʥʠʮʴ. 

 ʇʨʦʚʝʜʝʥʦ ʧʣʘʥʦʚʽ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʟʨʦʩʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪ̔ ʨʦʙʦʪʠ ʢʣʘʩʪʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ. ʋ 2016 ʨ. ʧʨʦʚʝʜʝʥʦ ʤʘʩʰʪʘʙʥʽ ʤʦʜʝʣʴʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʟ ̔ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʘʩʪʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʢʣʘʩʪʝʨʽʚ ʅɸʅʋ ʜʣʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʯʘʩʪʠʥʦʢ. ʇʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʨʦʢʫ ʪʨʠʚʘʣʠ ʨʦʙʦʪʠ ʟ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʧʝʨʢʦʤʧôʶʪʝʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɿʘʚʘʥʪʘʞʝʥʥʽʩʪʴ ʢʣʘʩʪʝʨʘ ʟʘʜʘʯʘʤʠ ʚʧʨʦʜʦʚʞ 2016 ʨ. ʩʪʘʥʦʚʠʣʣʘ 20ī70%. ʅʘ ʢʽʥʝʮʴ 2016 ʨ. ʧʽʢʦʚʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʢʣʘʩʪʝʨʫ ʩʷʛʘʘʻ 10 TFLOPS  

 

ʉʝʨʝʜ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʚ ɻɸʆ, ʩʣʽʜ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʪʘʢʠʭ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʣʽʮʝʥʟʽʡʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ (IDL, MATHLAB, MAPLE, MATHCAD ʪʘ ʽʥʰʽ). 

2. ɺʠʜʽʣʝʥʥʷ ʢʦʰʪʽʚ ʥʘ ʦʥʦʚʣʝʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʂɯʆʎ ɻɸʆ (ʢʦʣʴʦʨʦʚʠʡ ʣʘʟʝʨʥʠʡ 

ʧʨʠʥʪʝʨ, ʧʨʠʥʪ-ʩʝʨʚʝʨ, ʧʦʪʫʞʥʽ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʟʘʣʽ ʪʦʱʦ). 

 

 çɿʚʽʪ ʧʨʦ  ʩʪʘʥ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè ʟʘ ʬʦʨʤʦʶ ˉ2-ʽʥʬʦʨʤʘʪʠʢʘ ʜʦʜʘʻʪʴʩʷ.  

ɼʘʥʽ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʢʘʟʘʥʦ ʟʘ ʬʦʨʤʘʤʠ XV-

I, XV-II, ʷʢʽ ʜʦʜʘʶʪʴʩʷ. 
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XVI. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʝʥʪʨʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʫʢʦʚʠʤʠ 

ʧʨʠʣʘʜʘʤʠ  

 

 

ʎʝʥʪʨ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ çɸʩʪʨʦʥʦʤʽʯʥʠʡ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨè 

ʟʘʢʽʥʯʠʚ ʪʝʨʤʽʥ ʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʙʣʘʜʥʘʥʥʷ  ʚʠʯʝʨʧʘʣʦ ʩʚʽʡ ʨʝʩʫʨʩ 

ʫ 2014 ʨ. ɻɸʆ ʅɸʅ ʋʢʨʘʥʾʠ ʟʚʝʨʥʫʣʦʩʷ ʟ ʦʬʽʮʽʡʥʠʤ ʧʨʦʭʘʥʥʷʤ ʚʠʣʫʯʠʪʠ ʎʂʂ 

çɸʩʪʨʦʥʦʤʽʯʥʠʡ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨè  ʟ ʦʙʣʽʢʫ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʙʫʣʘ ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨʦʤ ʨʘʟʦʤ ʟ ʂʨʠʤʩʴʢʦʶ ʘʩʪʨʦʬʽʟʠʯʥʦʶ 

ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʈɯ ʅɸʅ ʋʢʨʘʾʥʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ ʥʘ ʙʘʟʽ ʈʊ-22 

ʂʈɸʆ, ʷʢʠʡ (ʮʝʥʪʨ) ʫ 2014 ʨ. ʧʨʠʧʠʥʠʚ ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ ʯʝʨʝʟ ʘʥʝʢʩʽʶ ʂʨʠʤʫ.. 
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XVIɯ. ʈʦʙʦʪʘ ʟ ʧʨʦʧʘʛʘʥʜʠ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʪʘ ʚʠʩʚʽʪʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ɿʄɯ 

 

 

ʇʨʦʚʝʜʝʥ ̔ʧʨʦʩʚʽʪʥʠʮʴʢʽ ʟʘʭʦʜʠ ʪʘ ʘʢʮʽʾ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʚʠʩʚʽʪʣʝʥʥʷ ʚ ɿʄɯ: 

 

1. ʅʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʽ ʪʘ ʥʘʚʯʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʜʦ ʄʫʟʝʶ ʽʩʪʦʨʽʾ ɻɸʆ, ʘʤʘʪʦʨʩʴʢʽ 

ʘʩʪʨʦʥʦʤʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣ ̫ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ (ʩʶʞʝʪ ʫ ʚʝʯʽʨʥʽʡ 

ʧʨʦʛʨʘʤʽ ʊʉʅ ʢʘʥʘʣʫ 1+1, 09.08.2016 ʨ.). 

2. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʧʨʦʭʦʜʞʝʥʥʷ ʄʝʨʢʫʨʽʷ ʥʘʚʧʨʦʪʠ ʜʠʩʢʘ ʉʦʥʮʷ 

9 ʪʨʘʚʥʷ 2016 ʨʦʢʫ ʚ ɻɸʆ, ʪʝʣʝʢʘʥʘʣ çʂʠʾʚè ˈ ʩʶʞʝʪ ʫ çʅʦʚʠʥʘʭè. 

3. ɺʽʜʟʥʘʯʝʥʥʷ ʄʽʞʥʘʨʦʜʥʦʛʦ ʜʥʷ ʘʩʪʨʦʥʦʤʽʾ ʚ ɻɸʆ, 14.04.2016 ʨ., ʚʽʜʢʨʠʪʽ ʣʝʢʮʽʾ ʚ 

ʨʘʤʢʘʭ ʌʝʩʪʠʚʘʣʶ ʥʘʫʢʠ, ʱʦ ʦʨʛʘʥʽʟʫʻ ʅɸʅ ʋʢʨʘʾʥʠ, ʫʯʘʩʪʴ ʫ ʟʘʩʽʜʘʥʥʷʭ ʅʎ 

çʄɸʅ ʋʢʨʘʾʥʠè.  

4. ʋ ʨʘʤʢʘʭ ʬʝʩʪʠʚʘʣʶ çɺʽʜʢʨʠʪʠʡ ʢʦʩʤʦʩè (4ð10 ʞʦʚʪʥʷ 2016 ʨ., ʤ. ɾʠʪʦʤʠʨ) 

ʧʨʦʚʝʜʝʥʦ ʩʝʤʽʥʘʨ ʜʣʷ ʚʯʠʪʝʣʽʚ ʘʩʪʨʦʥʦʤʽʾ, ʩʝʤʽʥʘʨ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ 

çʇʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʄʘʨʩʘè, ʧʨʦʯʠʪʘʥʦ ʣʝʢʮʽ ʁʚ ɾʠʪʦʤʠʨʩʴʢʦʤʫ ʤʫʟʝʾ 

ʢʦʩʤʦʥʘʚʪʠʢʠ ʽʤʝʥʽ ʉ.ʇ. ʂʦʨʦʣʴʚʘ çʇʦʧʫʣʷʨʥʦ ʧʨʦ ʢʦʩʤʽʯʥʝ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷè; 

ʟʘʭʦʜʠ ʚʠʩʚʽʪʣʶʚʘʣʠ ʤʽʩʮʝʚʽ ɿʄɯ. 

 

ʋʯʘʩʪʴ ʫ ʨʘʜʽʦʧʝʨʝʜʘʯʘʭ: 

 

1. ʅʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʶʥʘʮʪʚʘ çɸɺʉè ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʨʘʜʽʦ, ʥʦʚʠʥʠ 

ʘʩʪʨʦʥʦʤʽʾ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʤʽʩʪʫ, ʽʩʪʦʨʽʷ ʘʩʪʨʦʥʦʤʽʾ (ʫʯʘʩʪʴ ʫ ʜʚʦʭ 

ʧʨʦʛʨʘʤʘʭ ʫʧʨʦʜʦʚʞ ʨʦʢʫ). 

2. ʈʘʜʽʦ çɺʝʩʪʠè, ʧʨʦʛʨʘʤʘ çʕʣʝʤʝʥʪʘʨʥʦè, 26.06.2016 ʨ., ʧʨʦ ʢʦʩʤʽʯʥʫ ʤʽʩʽʶ 

çʖʥʦʥʘè. 

3. ʋʯʘʩʪʴ ʫ ʪʝʣʝʚʽʟʽʡʥʽʡ ʧʨʦʛʨʘʤʽ çʂʨʝʤʥʠʝʚʘʷ ʜʦʣʠʥʘ ʥʘ ɼʥʝʧʨʝè, ʧʨʠʩʚʷʯʝʥʽʡ 

ʧʘʤôʷʪʽ ʘʩʪʨʦʥʦʤʘ ʂʣʠʤʘ ʏʫʨʶʤʦʚʘ (17.11.2016). 

 

ʉʧʽʚʧʨʘʮʷ ʟ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʤʠ ʞʫʨʥʘʣʘʤʠ: 

 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʨʘʟʦʤ ʽʟ ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʩʧʽʚʟʘʩʥʠʢʘʤʠ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ  

ʞʫʨʥʘʣʫ çʉʚʽʪʦʛʣʷʜè. ʉʧʽʚʨʦʙʽʪʥʠʢʠ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʻ ʘʚʪʦʨʘʤʠ  ʽ ʯʣʝʥʘʤʠ  

ʨʝʜʘʢʮʽʡʥʦʾ ʨʘʜʠ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʞʫʨʥʘʣʫ çɺʩʝʣʝʥʥʘʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷè.   
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                                                     XVIIɯ. ɿʘʢʣʶʯʥʘ ʯʘʩʪʠʥʘ 

 

 

 ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʶʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʩʬʝʨʠ ʋʢʨʘʾʥʠ, ʚ 

ʪ.ʯ. ʅɸʅ ʋʢʨʘʾʥʠ, ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʨʘʮʶʚʘʣʘ ʫʩʧʽʰʥʦ. 

ɺʝʣʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʫʥʽʢʘʣʴʥʠʭ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʊʨʠʚʘʣʠ ʩʠʩʪʝʤʘʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʢʦʤʧʣʝʢʩʘʭ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ: 

ɻʉʊ ɽʨʥʝʩʪʘ ɻʫʨʪʦʚʝʥʢʘ, ʃʃʉ çɻʦʣʦʩʽʾʚè, çʂɯʊè (ʃʽʩʥʠʢʠ), 60-ʩʤ (ɸʥʜʨʫʰʽʚʢʘ) 

ʪʘ ʽʥ. ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ 

ʧʝʨʰʠʭ ʤʽʩʮɹ  ʩʝʨʝʜ ʫʩʪʘʥʦʚ ʅɸʅ ʋʢʨʘʾʥʠ.  

ɸʛʝʥʩʪʚʦ  Tompson Reuters ʥʘʛʦʨʦʜʠʣʦ ɻɸʆ ʜʠʧʣʦʤʦʤ çɿʘ ʥʘʡʙʣ̔ʴʰʫ 

ʢ̔ʣʴʢ̔ʩʪʴ ʦʧʫʙʣʢ̔ʦʚʘʥʠʭ ʩʪʘʪʝʡ ʟʘ ʤʞ̔ʥʘʨʦʜʥʠʤʠ ʛʨʘʥʪʘʤʠè. ʄʦʥʦʛʨʘʬʽʷ çDark 

ɽenergy and Dark Matterè, ʚʠʜʘʥʘ ʫ ɺɼ çɸʢʘʜʝʤʧʝʨʽʦʜʠʢʘè ʟʘ ʫʯʘʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ  

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ, ʦʪʨʠʤʘʣʘ ʥʘʛʦʨʦʜʫ ʄʽʞʥʘʨʦʜʥʦʾ ʘʢʘʜʝʤʽʾ ʘʩʪʨʦʥʘʚʪʠʢʠ ʪʘ 

ʇʦʜʷʢʫ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɺʦʜʥʦʯʘʩ ʚ ʆʙʩʝʨʚʘʪʦʨʽʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥɹ 

ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʦ̔ʥʫʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʠʭ ʥʝʜʦʩʪʘʪʥʽʤ ʬʽʥʘʥʩʫʚʘʥʥʷʤ, 

ʥʘʷʚʥʽʩʪʶ ʩʢʣʘʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʝʣʠʢʦʾ ʪʝʨʠʪʦʨʽʾ ʪʦʱʦ. ɺʩʝ ʮʝ ʚʠʤʘʛʘʪʠʤʝ 

ʜʘʣʴʰʠʭ ʟʫʩʠʣʴ ʟ̔ ʟʘʣʫʯʝʥʥʷ ʧʦʟʘʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʫʧʦʨʷʜʢʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ, ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ. 

 

 

 

 

 

 

 

 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ                                                                                     ʗ.ʉ. ʗʮʢʽʚ 
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ɼʦʜʘʪʦʢ 

 

 

ʌʆʈʄɸ IV-1 

 

ʇʨʠʢʣʘʜʠ ʨʦʟʨʦʙʦʢ, ʚʧʨʦʚʘʜʞʝʥʠʭ ʫ ʥʘʨʦʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ 2016 ʨʦʮʽ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ 

ʨʦʟʨʦʙʢʠ 

ɺʠʜ ʪʝʤʘʪʠʢʠ 

(ɼʝʨʞʘʚʥʘ; 

ʇʨʦʛʨʘʤʥʦ-

ʮʽʣʴʦʚʘ ʪʘ 

ʢʦʥʢʫʨʩʥʘ 

ʪʝʤʘʪʠʢʘ 

ʅɸʅ 

ʋʢʨʘʾʥʠ; 

ɺʽʜʦʤʯʘ 

ʪʝʤʘʪʠʢʘ; 

ɻʦʩʧʜʦʛʦʚʽʨ-

ʥʘ ʪʝʤʘʪʠʢʘ) 

ɿʘʛʘʣʴʥʝ 

ʬʽʥʘʥʩʫʚʘ

ʥʥʷ ʟʘ ʚʩʽ 

ʨʦʢʠ 

ʩʪʚʦʨʝʥʥʷ 

ʨʦʟʨʦʙʢʠ  

(ʤʣʥ. 

ʛʨʥ.) 

ʇʦʢʘʟʥʠʢʠ 

ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʽ, 

ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʝʢʦʥʦʤʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ 

ɼʘʪʘ 

ʚʧʨʦʚʘʜʞʝʥ-

ʥ ̫

(ɼɼ.ʄʄ.ʈʈ) 

ʇʝʨʩʧʝʢʪʠʚʠ 

ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

- - - - - - - 
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ʌʆʈʄɸ V-1 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʆʢʨʝʤʽ ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʧʨʘʮʽ ʟ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʽ ʫʩʪʘʥʦʚʘʤʠ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ʄʆʅ ʋʢʨʘʾʥʠ) 

1.  ʂʽʣʴʢʽʩʪʴ ʜʦʛʦʚʦʨʽʚ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʷʢʽ ʙʫʣʠ ʫʢʣʘʜʝʥʽ ʤʽʞ ʥʘʫʢʦʚʦʶ 

ʫʩʪʘʥʦʚʦʶ ʪʘ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ: 
ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 31.12.16 6 

ʫʢʣʘʜʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ 1 
 

2.  ʂʽʣʴʢʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʩʧʽʣʴʥʦ ʟ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ: 

 ʬʽʣʽʡ ʢʘʬʝʜʨ 

ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 31.12.16 - 
ʩʪʚʦʨʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ - 

_____________________________________________________________ 

(ʥʘʟʚʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʬʽʣʽʾ ʢʘʬʝʜʨʠ, ʩʪʚʦʨʝʥʦʾ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ) 

 ʌʘʢʫʣʴʪʝʪʽʚ 

ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 31.12.16 - 
ʩʪʚʦʨʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ - 

_____________________________________________________________ 

 (ʥʘʟʚʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʬʘʢʫʣʴʪʝʪʫ ʘʙʦ ʡʦʛʦ ʬʽʣʽʾ, ʩʪʚʦʨʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ) 

 ʃʘʙʦʨʘʪʦʨʽʡ 

ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 31.12.16 3  
ʩʪʚʦʨʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ 0  
________________________________________________________________ 

 (ʥʘʟʚʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ, ʩʪʚʦʨʝʥʦʾ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ) 

 ʽʥʰʠʭ ʩʧʽʣʴʥʠʭ ʩʪʨʫʢʪʫʨ (ʽʥʩʪʠʪʫʪʽʚ, ʮʝʥʪʨʽʚ, ʦʩʝʨʝʜʢʽʚ ʪʦʱʦ) 

ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 31.12.16 2 
ʩʪʚʦʨʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ 0 
__________________________________________________________________ 

 (ʥʘʟʚʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʩʧʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʪʚʦʨʝʥʦʾ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ) 
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3.  ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʫ 2015/2016 ʥʘʚ-

ʯʘʣʴʥʦʤʫ ʨʦʮʽ ʧʨʦʭʦʜʠʣʠ ʤʘʛʽʩʪʝʨʩʴʢʫ ʧʽʜʛʦʪʦʚʢʫ ʫ ʩʧʽʣʴʥʠʭ 

ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦʾ 

ʫʩʪʘʥʦʚʠ ʪʘ ʟʘʟʥʘʯʝʥʽ ʫ ʧ. 2 ʮʽʻʾ ʪʘʙʣʠʮʽ 

- 

ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʫ 2015/2016 ʥʘʚ-

ʯʘʣʴʥʦʤʫ ʨʦʮʽ ʧʨʦʭʦʜʷʪʴ ʤʘʛʽʩʪʝʨʩʴʢʫ ʧʽʜʛʦʪʦʚʢʫ ʫ ʩʧʽʣʴʥʠʭ 

ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦʾ 

ʫʩʪʘʥʦʚʠ ʪʘ ʟʘʟʥʘʯʝʥʽ ʫ ʧ. 2 ʮʽʻʾ ʪʘʙʣʠʮʽ 

- 

  

  

4.  ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʪʝʤ ʽ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʨʦʟʨʦʙʣʷʣʠʩʴ 

ʩʧʽʣʴʥʦ ʟ ʚʯʝʥʠʤʠ-ʦʩʚʽʪʷʥʘʤʠ, ʚʩʴʦʛʦ 

5 

ʫ ʪʦʤʫ ʯʠʩʣʽ: 

 ʪʝʤ ʅɼʈ 

5 

 ʧʨʦʝʢʪʽʚ ɼʝʨʞʘʚʥʦʛʦ ʬʦʥʜʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 0 

 ʧʨʦʝʢʪʽʚ, ʱʦ ʬʽʥʘʥʩʫʶʪʴʩʷ ʟʘʨʫʙʽʞʥʠʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ (ʬʦʥʜʘʤʠ) 

0 

  

5.  ʂʽʣʴʢʽʩʪʴ ʚʯʝʥʠʭ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʨʘʮʶʚʘʣʠ 

ʚʠʢʣʘʜʘʯʘʤʠ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʚʩʴʦʛʦ 

10 

 ʫ ʪʦʤʫ ʯʠʩʣʽ:  ʘʢʘʜʝʤʽʢʽʚ ʅɸʅ ʋʢʨʘʾʥʠ - 

  ʯʣʝʥʽʚ-ʢʦʨʝʩʧʦʥʜʝʥʪʽʚ ʅɸʅ ʋʢʨʘʾʥʠ - 

 ʦʯʦʣʶʶʪʴ:  ʢʘʬʝʜʨʠ - 

  ʌʘʢʫʣʴʪʝʪʠ - 

6.  ʂʽʣʴʢʽʩʪʴ ʚʯʝʥʠʭ-ʦʩʚʽʪʷʥ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ ʧʨʠ ʥʘʫʢʦʚʽʡ ʫʩʪʘʥʦʚʽ 

6 

  

  

  

7.  ʂʽʣʴʢʽʩʪʴ ʚʯʝʥʠʭ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʚʭʦʜʠʣʠ ʜʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʘʜ ʧʨʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

5 

8.  ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʚʠʢʦʥʫʚʘʣʠ ʚ ʥʘʫʢʦʚʽʡ 

ʫʩʪʘʥʦʚʽ ʜʠʧʣʦʤʥʽ ʨʦʙʦʪʠ 

2 

  

9.  ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʨʦʭʦʜʠʣʠ ʧʨʘʢʪʠʢʫ ʚ 

ʥʘʫʢʦʚʽʡ ʫʩʪʘʥʦʚʽ 

10 

10.  ʂʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ ʟ ʧʦʚʥʦʶ ʚʠʱʦʶ ʦʩʚʽʪʦʶ, ʷʢʽ ʧʨʠʡʥʷʪʽ ʥʘ ʨʦʙʦʪʫ 

ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ: 

1 
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 ʟ ʥʠʭ ʫ ʰʢʽʣʴʥʽ ʨʦʢʠ ʟʘʡʤʘʣʠʩʷ ʚ ʛʫʨʪʢʘʭ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

0 

  

11.  ʂʽʣʴʢʽʩʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʩʧʽʣʴʥʦ ʟ ʦʩʚʽʪʷʥʘʤʠ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʤʦʥʦʛʨʘʬʽʡ 1 

12.  ʂʽʣʴʢʽʩʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ: 

 ʧʽʜʨʫʯʥʠʢʽʚ ʜʣʷ ʚʠʱʦʾ ʪʘ 

1 

  ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ - 

 ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʜʣʷ ʚʠʱʦʾ ʪʘ 2 

  ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ -  

13.  ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʽ ʫʩʪʘʥʦʚ ʄʆʅ ʋʢʨʘʾʥʠ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʽʜʚʠʱʫʚʘʣʠ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʫ ʥʘʫʢʦʚʽʡ ʫʩʪʘʥʦʚʽ 

- 

14.  ʂʽʣʴʢʽʩʪʴ ʘʩʧʽʨʘʥʪʽʚ-ʮʽʣʴʦʚʠʢʽʚ ʪʘ - 

ʜʦʢʪʦʨʘʥʪʽʚ, ʷʢʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʨʦʭʦʜʠʣʠ ʧʽʜʛʦʪʦʚʢʫ ʚ ʥʘʫʢʦʚʽʡ 

ʫʩʪʘʥʦʚʽ ʟʘ ʥʘʧʨʘʚʣʝʥʥʷʤ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʫʩʪʘʥʦʚʠ 

ʄʆʅ ʋʢʨʘʾʥʠ 

-  

15.  ʂʽʣʴʢʽʩʪʴ ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʢʘʥʜʠʜʘʪʩʴʢʦʛʦ ʩʪʫʧʝʥʷ ʟ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʫʩʪʘʥʦʚ ʄʆʅ ʋʢʨʘʾʥʠ, ʧʨʠʢʨʽʧʣʝʥʠʭ 

ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʜʦ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʢʣʘʜʘʥʥʷ 

ʢʘʥʜʠʜʘʪʩʴʢʦʛʦ ʽʩʧʠʪʫ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

- 

16.  ʂʽʣʴʢʽʩʪʴ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʨʦʙʽʪ ʥʘʫʢʦʚʮʽʚ-ʦʩʚʽʪʷʥ, ʟʘʭʠʱʝʥʠʭ ʫ ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʚʯʝʥʽʡ ʨʘʜʽ ʧʨʠ ʥʘʫʢʦʚʽʡ ʫʩʪʘʥʦʚʽ, ʚʩʴʦʛʦ 

1 
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ʌʆʈʄɸ VII -1 

 

ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʚ 2016 ʨ. 
ˉ  ̄

ʧ/ʧ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ ʆʜʠʥʠʮʷ  ʂʽʣʴʢʽʩʪʴ ʇʨʠʤʽʪʢʘ 

 1.   ʇʦʜʘʥʦ ʟʘʷʚʦʢ ʥʘ ʚʠʥʘʭʦʜʠ, ʢʦʨʠʩʥʽ  ʤʦʜʝʣʽ, ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠ ʜʦ 

ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʋʢʨʘʾʥʠ: 

     

 - ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

- ʥʘ ʚʠʥʘʭʽʜ 

- ʥʘ ʧʨʦʤʠʩʣʦʚʠʡ ʟʨʘʟʦʢ 

-   

 ʇʘʪʝʥʪʥʠʭ ʚʽʜʦʤʩʪʚ ʢʨʘʾʥ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ)  -   

 ʇʘʪʝʥʪʥʠʭ ʚʽʜʦʤʩʪʚ ʽʥʰʠʭ ʽʥʦʟʝʤʥʠʭ ʢʨʘʾʥ (ʚʢʘʟʘʪʠ ʷʢʠʭ ) -   

 ʇʦʜʘʥʦ ʟʘʷʚʦʢ ʥʘ ʩʚʽʜʦʮʪʚʘ ʪʘ ʧʘʪʝʥʪʠ ʥʘ ʩʦʨʪʠ ʨʦʩʣʠʥ ʜʦ 

ɼʝʨʞʩʦʨʪʩʣʫʞʙʠ ʋʢʨʘʾʥʠ 

-   

 - ʥʘ ʩʚʽʜʦʮʪʚʘ 

- ʥʘ ʧʘʪʝʥʪʠ 

   

  2. ʆʜʝʨʞʘʥʦ ʨʽʰʝʥʴ ʧʨʦ ʚʠʜʘʯʫ ʧʘʪʝʥʪʽʚ ʥʘ  ʚʠʥʘʭʦʜʠ, ʢʦʨʠʩʥʽ 

ʤʦʜʝʣʽ, ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠ: 

-   

 ɼʝʨʞʩʣʫʞʙʠ: 

- ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

- ʧʘʪʝʥʪ ʥʘ  ʚʠʥʘʭʽʜ  

- ʧʘʪʝʥʪ ʥʘ ʧʨʦʤʠʩʣʦʚʠʡ ʟʨʘʟʦʢ 

   

 ʧʘʪʝʥʪʥʠʭ ʚʽʜʦʤʩʪʚ ʢʨʘʾʥ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) -   

 ʧʘʪʝʥʪʥʠʭ ʚʽʜʦʤʩʪʚ ʽʥʰʠʭ  ʽʥʦʟʝʤʥʠʭ  ʢʨʘʾʥʠ (ʚʢʘʟʘʪʠ ʷʢʠʭ) -   

 ʆʜʝʨʞʘʥʦ ʨʽʰʝʥʴ ʧʨʦ ʚʠʜʘʯʫ ʩʚʽʜʦʮʪʚ ʪʘ ʧʘʪʝʥʪʽʚ ʥʘ  ʩʦʨʪʠ 

ʨʦʩʣʠʥ: 

-   

 - ʩʚʽʜʦʮʪʚʘ 

-  ʧʘʪʝʥʪʠ 

-   

   3. ʋʢʣʘʜʝʥʦ ʜʦʛʦʚʦʨʽʚ ʥʘ ʧʝʨʝʜʘʯʫ ʆʇɯɺ (ʪʝʭʥʦʣʦʛʽʡ): -   

  3.1. ʃʽʮʝʥʟʽʡʥʠʡ ʜʦʛʦʚʽʨ ʧʨʦ ʥʘʜʘʥʥʷ ʚʠʢʣʶʯʥʦʾ ʣʽʮʝʥʟʽʾ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʥʘʭʦʜʽʚ, ʢʦʨʠʩʥʠʭ ʤʦʜʝʣʝʡ, ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ:  

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ ) 

-      ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

 

-   

  3.2  ʃʽʮʝʥʟʽʡʥʠʡ ʜʦʛʦʚʽʨ ʧʨʦ ʥʘʜʘʥʥʷ ʥʝʚʠʢʣʶʯʥʦʾ ʣʽʮʝʥʟʽʾ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʥʘʭʦʜʽʚ, ʢʦʨʠʩʥʠʭ ʤʦʜʝʣʝʡ, ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ: 

- ʚ ʋʢʨʘʾʥʽ  

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

- ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-   

  3.3. ɼʦʛʦʚʽʨ ʥʘ ʧʝʨʝʜʘʯʫ ʥʦʫ-ʭʘʫ: 

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-      ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ( ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-   

  3.4. ɸʚʪʦʨʩʴʢʽ ʜʦʛʦʚʦʨʠ (ʣʽʮʝʥʟʽʾ) ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ, ʙʘʟ ʜʘʥʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʽʥʰʠʭ 

ʦʙôʻʢʪʽʚ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ: 

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

- ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-   

  3.5. ʃʽʮʝʥʟʽʡʥʽ ʜʦʛʦʚʦʨʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʛʦʚʝʣʴʥʠʭ ʤʘʨʦʢ: 

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-   
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-      ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

 4. ʉʢʣʘʜʝʥʦ  ʟʚʽʪʽʚ ʧʨʦ ʧʘʪʝʥʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ -   

 5. ʇʦʜʘʥʦ ʟʘʷʚʦʢ ʥʘ ʪʦʨʛʦʚʝʣʴʥʽ ʤʘʨʢʠ: 

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

- ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

ʆʜʝʨʞʘʥʦ ʩʚʽʜʦʮʪʚ ʥʘ ʪʦʨʛʦʚʝʣʴʥʽ ʤʘʨʢʠ: 

- ʚ ʋʢʨʘʾʥʽ 

- ʚ ʢʨʘʾʥʘʭ ʉʅɼ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

- ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ (ʚʢʘʟʘʪʠ ʷʢʠʭ) 

-   

  6. ʂʽʣʴʢʽʩʪʴ ʘʚʪʦʨʽʚ ʟʘʷʚʦʢ ʥʘ ʚʠʥʘʭʦʜʠ, ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ, ʧʨʦʤʠʩʣʦʚʽ 

ʟʨʘʟʢʠ 

-   

  7. ʂʽʣʴʢʽʩʪʴ ʯʠʥʥʠʭ: 

- ʧʘʪʝʥʪʽʚ ʥʘ ʚʠʥʘʭʦʜʠ 

- ʧʘʪʝʥʪʽʚ ʥʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ 

- ʧʘʪʝʥʪʽʚ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠ 

- ʧʘʪʝʥʪʽʚ (ʩʚʽʜʦʮʪʚ) ʥʘ ʩʦʨʪʠ ʨʦʩʣʠʥ 

- ʩʚʽʜʦʮʪʚ ʥʘ ʪʦʨʛʦʚʝʣʴʥʽ ʤʘʨʢʠ 

 

1 ʧʘʪʝʥʪ 

5 ʧʘʪʝʥʪ 

ʧʘʪʝʥʪ 

ʧʘʪ. (ʩʚ.) 

ʩʚʽʜʦʮʪʚʦ 

  

  8. ʂʽʣʴʢʽʩʪʴ ʦʙ`ʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʩʪʚʦʨʝʥʠʭ ʚ 

ʫʩʪʘʥʦʚʽ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʪʘ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʟʚʽʪʥʦʤʫ  ʨʦʮʽ: 

 

    0 

  

8.1. ʚʠʥʘʭʦʜʽʚ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 

ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 
ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

   

8.2. ʢʦʨʠʩʥʠʭ ʤʦʜʝʣʝʡ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 

ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

   

8.3. ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 
ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

   

8.4. ʪʦʨʛʦʚʝʣʴʥʠʭ ʤʘʨʦʢ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 

ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 
- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

   

8.5. ʥʦʫ-ʭʘʫ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 

ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

   

8.6. ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 
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ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 
- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

8.7. ʢʦʤʧ`ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʙʘʟ ʜʘʥʠʭ, ʚʩʴʦʛʦ: 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

- ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʠʤ ʥʘʜʘʥʦ (ʧʝʨʝʜʘʥʦ) 

ʫʩʪʘʥʦʚʦʶ ʧʨʘʚʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; 
- ʚʠʢʦʨʠʩʪʘʥʦ ʫʩʪʘʥʦʚʦʶ ʧʨʠ ʚʠʧʫʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦʾ ʧʘʨʪʽʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ/ʘʙʦ  ʧʦʩʣʫʛ; 

- ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʚʣʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʠ. 

    

 

 

     2 

  

  9. ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʦʩʦʙʘ   

  10. ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʦʩʘʜʠ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʨʦʟʜʽʣʫ ʟ ʧʠʪʘʥʴ ʪʨʘʥʩʬʝʨʫ 

ʪʝʭʥʦʣʦʛʽʡ, ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ 

ʦʩʦʙʘ   

 

¶ ʇʨʠ ʟʤʽʰʘʥʠʭ  ʚʠʜʘʭ ʫʛʦʜ, ʘ ʪʘʢʦʞ  ʫʛʦʜʘʭ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ, ʪʝʭʥʽʯʥʫ ʜʦʧʦʤʦʛʫ, ʧʦʩʪʘʚʢʫ ʧʨʠʣʘʜʽʚ, ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ  ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʅɼɼʂʈ ʪʦʱʦ ʫʛʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʠʧʽʚ ʫʛʦʜ 3.1-3.4, ʷʢʱʦ ʫ ʟʘʟʥʘʯʝʥʠʭ ʜʦʛʦʚʦʨʘʭ 

ʩʧʝʮʽʘʣʴʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʣʽʮʝʥʟʽʡʥʘ ʯʘʩʪʠʥʘ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʫʪʪʻʚʠʭ ʫʤʦʚ ʣʽʮʝʥʟʽʡʥʠʭ ʫʛʦʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 1109 

ʎʠʚʽʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ,   ʧʝʨʝʜʘʯʘ ʥʘ ʷʢʠʡ ʦʙôʻʢʪ  ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʤʘʻ 

ʦʩʥʦʚʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʫʛʦʜʠ (ʚʠʥʘʭʽʜ, ʢʦʨʠʩʥʘ ʤʦʜʝʣʴ, ʧʨʦʤʠʩʣʦʚʠʡ ʟʨʘʟʦʢ, ʪʦʚʘʨʥʠʡ ʟʥʘʢ, ʥʦʫ-ʭʘʫ, 

ʦʙôʻʢʪ  ʘʚʪʦʨʩʴʢʦʛʦ  ʧʨʘʚʘ ï ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ  ʪʦʱʦ) 

¶ ʈʘʟʦʤ ʟ ʨʽʯʥʠʤ ʟʚʽʪʦʤ  ʟʛʽʜʥʦ ʟ ʧʦʩʪʘʥʦʚʦʶ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ  ˉ319 ʚʽʜ 22.11.2000 ʨ.  ʥʘʜʘʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ  

ʥʘ ʟʚʘʥʥʷ ñɺʠʥʘʭʽʜʥʠʢ  ʨʦʢʫ  ʅɸʅ ʋʢʨʘʾʥʠò , ʟʦʢʨʝʤʘ: 

        - ʢʣʦʧʦʪʘʥʥʷ ʟʘ ʧʽʜʧʠʩʦʤ ʢʝʨʽʚʥʠʢʘ ʫʩʪʘʥʦʚʠ ʪʘ ʛʦʣʦʚʠ ʧʨʦʬʩʧʽʣʢʠ 

        - ʧʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʩʪʚʦʨʝʥʠʭ ʦʩʦʙʦʶ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʟʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʘʪʠ ʥʦʤʝʨʠ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʦʜʝʨʞʘʥʠʭ  ʥʘ ʦʙôʻʢʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ,  ʨʽʢ ʽ ʤʽʩʮʝ ʨʝʘʣʽʟʘʮʽʾ, 

ʚʜ̔ʦʤʦʩʪʽ ʧʨʦ ʥʘʩʣʽʜʢʠ ʨʝʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

 

ɼʠʨʝʢʪʦʨ ʫʩʪʘʥʦʚʠ 

 

ɻʦʣʦʚʘ ʧʨʦʬʢʦʤʫ 
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ʌʆʈʄɸ VII -2 

 

ɼʦʛʦʚʦʨʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ 

  

ˉ  ̄

ʧ/ʧ 

ɺʠʜ ʜʦʛʦʚʦʨʫ (ʟʛʽʜʥʦ ʟ ʧ.3 ʜʦʜʘʪʢʫ 

VII -1), ʥʘʟʚʘ ʨʦʟʨʦʙʢʠ 

ʅʦʤʝʨ 

ʦʭʦʨʦʥʥʦʛʦ  

ʜʦʢʫʤʝʥʪʘ 

(ʷʢʱʦ ʻ) 

 ʌʽʨʤʘ-ʣʽʮʝʥʟʽʘʪ, ʢʨʘʾʥʘ; ʜʘʪʘ 

ʫʢʣʘʜʘʥʥʷ ʜʦʛʦʚʦʨʫ; ʩʪʨʦʢ ʜʽʾ 

 ʇʨʠʤʽʪʢʠ 

 - - - - 

 

ʌʆʈʄɸ VII -3 

ɿʘʷʚʢʠ ʱʦʜʦ ʚʠʜʘʯʽ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

 

ˉ  ̄

ʧ/ʧ 

ɺʠʜ ʦʙôʻʢʪʫ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʚʣʘʩʥʦʩʪʽ, ʥʘ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ 

ʟʘʷʚʢʘ (ʚʠʥʘʭʦʜʠ, ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ, 

ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠ, ʩʦʨʪʠ ʨʦʩʣʠʥ, 

ʪʦʨʛʦʚʝʣʴʥʽ ʤʘʨʢʠ) 

ʅʦʤʝʨ ʟʘʷʚʢʠ ɿʘʷʚʥʠʢ(ʠ)  ʇʨʠʤʽʪʢʠ 

 - - - - 

 

ʌʆʈʄɸ VII -4 

ʈʽʰʝʥʥʷ ʱʦʜʦ ʚʠʜʘʯʽ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

 

ˉ  ̄

ʧ/ʧ 

ɺʠʜ ʦʙôʻʢʪʫ ʧʨʘʚʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ 

ɼʘʪʘ ʪʘ ʥʦʤʝʨ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʠʜʘʯʫ ʧʘʪʝʥʪʫ (ʩʚʽʜʦʮʪʚʘ) 

ɿʘʷʚʥʠʢ(ʠ)  ʇʨʠʤʽʪʢʠ 

1 ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ˉ u20128774;  ʟʘʷʚʣ. 

16.07.2012;  ʦʧʫʙʣ. 

25.01.2013 

ʉʘʚʝʥʠʚʠʯ ɺ.ɭ. - 

2 ɸʚʪʦʨʩʴʢʝ ʧʨʘʚʦ  ʥʘ ʚʠʥʘʭʽʜ ˉ 3360585/25-08; ʟʘʷʚʣ. 

23.11.81;  ʦʧʫʙʣ. 30.03.2013 

ʉʘʚʝʥʠʚʠʯ ɺ.ɭ.  

3 ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ˉ 83697 ʐʝʚʯʝʥʢʦ ʆ.ɯ.  

4 ʂʦʨʠʩʥʘ ʤʦʜʝʣʴ ˉ 93085 ʐʝʚʯʝʥʢʦ ʆ.ɯ.  

5. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ  

çʇʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʠʨʦʚʘʥʥʳʭ 

ʟʦʙʨʘʞʝʥʠʡ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʣʘʩʪʠʥʦʢ ʠʟ ʘʨʭʠʚʦʚ 

ɺʠʨʪʫʘʣʴʥʳʭ ʦʙʩʝʨʚʘʪʦʨʠʡè 

ˉ 62435  ɸʥʜʨʫʢ ɺ.ʄ., 

ʇʨʦʮʶʢ ʖ.ɯ. 

 

6 ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ 

ʂʦʤʧʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ  

çɸʩʪʨʦʤʝʪʨʠʯʝʩʢʘʷ ʨʝʜʫʢʮʽʷ 

ʟʚʝʟʜʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʬʦʪʦʧʣʘʩʪʠʥʦʢ 

ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠè 

ˉ 62434   ɸʥʜʨʫʢ ɺ.ʄ., 

ʇʨʦʮʶʢ ʖ.ɯ. 
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ʌʆʈʄɸ VII -5 

 

 

ɼʘʥʥʽ ʱʦʜʦ ʦʙʣʽʢʫ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʘʢʪʠʚʽʚ 

 
ˉ/  ̄ ʇʦʢʘʟʥʠʢ ɺʠʥʘʭʦʜʠ ʂʦʨʠʩʥʽ 

ʤʦʜʝʣʽ 

ʊʦʨʛʦʚʝʣʴ

ʥʽ ʤʘʨʢʠ 

ʇʨʦʤʠʩʣʦ

ʚʽ  ʟʨʘʟʢʠ 

ʉʦʨʪʠ 

ʨʦʩʣʠʥ 

ɯʥʰʝ 

(ʚʢʘʟʘʪʠ) 

ɺʩʴʦʛʦ 

1. ʂʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ 

ʧʨʦʤʠʩʣʦʚʦʾ ʚʣʘʩʥʦʩʪʽ, 

ʤʘʡʥʦʚʽ ʧʨʘʚʘ ʥʘ ʷʢʽ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʙʘʣʘʥʩʽ ʷʢ 

ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ 

       

2. ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 2016 ʨ. - - - - - - - 
 

 ʇʦʢʘʟʥʠʢ ʂʦʤʧôʶʪʝʨ

ʥʽ ʧʨʦʛʨʘʤʠ 

ɹʘʟʠ ʜʘʥʠʭ 

3. ʂʽʣʴʢʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʙʘʟ ʜʘʥʠʭ, ʤʘʡʥʦʚʽ ʧʨʘʚʘ ʥʘ ʷʢʽ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʙʘʣʘʥʩʽ ʷʢ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ 

- - 

4. ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 2016 ʨ. - - 

5 ʂ̔ ʣʴʢʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʙʘʟ ʜʘʥʠʭ (ʚʽʜʦʙʨʘʞʝʥʠʭ ʪʘ 

ʥʝʚʽʜʦʙʨʘʞʝʥʠʭ ʚ ʙʘʣʘʥʩʽ), ʥʘ ʷʢʽ ʫʩʪʘʥʦʚʦʶ ʦʪʨʠʤʘʥʦ ʚʠʢʣʶʯʥʽ 

ʤʘʡʥʦʚʽ ʧʨʘʚʘ (ʥʝ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʪʘ ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʦʙʣʽʢʫ ʷʢ 

ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ 

- - 

6. ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 2016 ʨ. - 

 
- 

7. ʟ ʥʠʭ ï ʧʨʘʚʘ ʥʘ ʷʢʽ ʦʪʨʠʤʘʥʦ ʚʽʜ ʽʥʦʟʝʤʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ - - 
 

 

 

 

ɻʦʣʦʚʥʠʡ ʙʫʭʛʘʣʪʝʨ                                   ʅʝʚʦʜʦʚʩʴʢʘ ʊ.ɺ.  (ʇ.ɯ.ʇ.) 
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ʌʆʈʄɸ VII-6 

ɼʘʥʽ ʱʦʜʦ ʚʠʧʣʘʪʠ ʚʠʥʘʛʦʨʦʜʠ ʚʠʥʘʭʽʜʥʠʢʘʤ, ʘʚʪʦʨʘʤ 

ʫ 2016 ʨ. ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ  
 
ˉ ˉ  

ʧ/ʧ 

ʇʦʢʘʟʥʠʢ ʆʙʩʷʛ ʢʦʰʪʽʚ,   

 ʛʨʥ. 

1. ɺʩʴʦʛʦ  

 

__ 

2. ʆʙʩʷʛ ʚʠʥʘʛʦʨʦʜʠ, ʱʦ ʚʠʧʣʘʯʝʥʦ ʥʘʫʢʦʚʦʶ ʫʩʪʘʥʦʚʦʶ ʧʨʘʮʽʚʥʠʢʘʤ ʫʩʪʘʥʦʚʠ 

ï ʪʚʦʨʮʷʤ ʦʙôʻʢʪʽʚ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ (ʆʇɯɺ) (ʚʠʥʘʭʽʜʥʠʢʘʤ, 

ʘʚʪʦʨʘʤ ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ, ʪʦʱʦ) ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʇɯɺ, ʧʨʘʚʘ ʥʘ ʷʢʽ 

ʧʝʨʝʜʘʥʽ ʫʩʪʘʥʦʚʦʶ ʟʘ ʣʽʮʝʥʟʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʽʥʰʠʤ 

ʦʨʛʘʥʽʟʘʮʽʷʤ  

 

__ 

 

2.1. ɺ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʇɯɺ, ʱʦ ʻ ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʙʦ ʾʭ ʩʢʣʘʜʦʚʠʤʠ  __ 

3. ʆʙʩʷʛ ʢʦʰʪʽʚ, ʱʦ ʚʠʧʣʘʯʝʥʦ ʥʘʫʢʦʚʦʶ ʫʩʪʘʥʦʚʦʶ ʧʨʘʮʽʚʥʠʢʘʤ ʫʩʪʘʥʦʚʠ ï 

ʪʚʦʨʮʷʤ ʆʇɯɺ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʇɯɺ ʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʫʩʪʘʥʦʚʦʶ 

__ 

3.1. ɺ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʇɯɺ, ʱʦ ʻ ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʙʦ ʾʭ ʩʢʣʘʜʦʚʠʤʠ __ 
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ʌʦʨʤʘ VIII-1 

ɿʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫʩʪʘʥʦʚʠ 

 

ʇʦʢʘʟʥʠʢʠ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ ʫʩʪʘʥʦʚʠ 
ʌʦʨʤʘ VIII -2 

  
ʇʦʢʘʟʥʠʢʠ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ, ʥʘʜʨʫʢʦʚʘʥʠʭ ʧʦʟʘ ʚʠʜʘʚʥʠʮʪʚʦʤ 

(ʚʽʜʦʤʯʘ ʣʽʪʝʨʘʪʫʨʘ) 

 

ʌʦʨʤʘ VIII -3 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

ʄʦʥʦʛʨʘʬʽʾ 
ʇʽʜʨʫʯʥ
ʠʢʠ, 
ʥʘʚʯʘʣ
ʴʥʽ 

ʧʦʩʽʙʥʠ
ʢʠ, 
ʢʽʣʴʢʽʩ
ʪ  ɹ

ɼʦʚʽʜʥʠʢʠ
, ʥʘʫʢʦʚʦ-
ʧʦʧʫʣʷʨʥ
ʘ 

ʣʽʪʝʨʘʪʫʨ
ʘ, 

ʢʽʣʴʢʽʩʪ
 ɹ

ʆʧʫʙʣʽʢʦʚʘ
ʥʽ ʙʨʦʰʫʨʠ, 
ʨʝʢʦʤʝʥʜʘʮ
ʽʾ, ʤʝʪʦʜʠʢʠ, 
ʢʽʣʴʢʽʩʪʴ 

ʉʪʘʪʪʽ, ʢʽʣʴʢʽʩʪʴ 
ʊʝʟʠ, 
ʢʽʣʴʢʽʩʪʴ ʂʽʣʴʢʽʩ

ʪ ɹ

ʆʙʩʷʛ  
(ʦʙʣ.-
ʚʠʜ. 
ʘʨʢ.) 

ʫ 
ʚʽʪʯʠʟʥʷ
ʥʠʭ 

ʚʠʜʘʥʥʷ
ʭ 

ʫ 
ʟʘʨʫʙʽʞ
ʥʠʭ 

ʚʠʜʘʥʥʷ
ʭ 

ʫ 
ʧʨʝʧʨʠʥ
ʪʘʭ 

ʫ 
ʥʘʫʢʦʚʠʭ 
ʬʘʭʦʚʠʭ 
ʞʫʨʥʘʣʘ
ʭ 

1 2 3 4 5 6 7 8 9 10 

1 6 1 2 0 109 108 10 118 123 

  

ɺʠʜʘʚʥʠʮʪʚʦ  
"ʅʘʫʢʦʚʘ 
ʜʫʤʢʘ" 

ɺʠʜʘʚʥʠʯʠʡ 
ʜʽʤ 

çɸʢʘʜʝʤʧʝʨʽʦ
ʜʠʢʘè 

ɯʥʰʽ 
ʚʠʜʘʚʥʠʮʪʚʘ 

ʇʦʟʘ 
ʚʠʜʘʚʥʠʮʪʚʘ

ʤʠ 

ɿʘʨʫʙʽʞʥʽ 
ʚʠʜʘʚʥʠʮʪʚʘ 

ʢʽʣʴʢʽʩ
ʪ ɹ

ʦʙʩʷʛ  
(ʦʙʣ.-
ʚʠʜ. 
ʘʨʢ.) 

ʢʣ̔ʴʢʽʩ
ʪ ɹ

ʦʙʩʷʛ  
(ʦʙʣ.-
ʚʠʜ. 
ʘʨʢ.) 

ʢʽʣʴʢ
ʽʩʪʴ 

ʦʙʩʷʛ  
(ʦʙʣ.-
ʚʠʜ. 
ʘʨʢ.) 

ʢʽʣʴʢʽ
ʩʪʴ 

ʦʙʩʷʛ  
(ʦʙʣ.-
ʚʠʜ. 
ʘʨʢ.) 

ʢʽʣʴʢʽ
ʩʪʴ 

ʦʙʩʷʛ  
(ʦʙʣ.-ʚʠʜ. 
ʘʨʢ.) 

1  16 178,4       

  

ɺʠʜ ʚʠʜʘʥʥʷ ʂʽʣʴʢʽʩʪʴ ʥʘʟʚ ʆʙʩʷʛ 

ʄʦʥʦʛʨʘʬʽʾ 1 6 

 

ɿʙʽʨʥʠʢʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ - - 

ʇʨʝʧʨʠʥʪʠ 1 - 
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ʌʆʈʄɸ ɯʍ-1 
ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

                        ʅʘʟʚʘ ʫʩʪʘʥʦʚʠ, ʱʦ ʟʚʽʪʫʻ: ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

 

 

ʇʨʦʚʦʜʠ-

ʣʘʩʴ 

ʨʦʙʦʪʘ ʧʦ 

ʪʝʤʘʭ 

 

ɺʠʾʟʜʠ ʟʘ 

ʢʦʨʜʦʥ 

 

ʇʨʠʡ-

ʥʷʪʦ 

ʟʘʢʦʨ-

ʜʦʥʥʠʭ 

ʫʯʝʥʠʭ 

ʪʘ 

ʩʧʝʮʽ-

ʘʣʽʩʪʽʚ 

 

ʇʨʷʤʽ ʟʚôʷʟʢʠ ʟ 

ʟʘʢʦʨʜʦʥʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ 

(ʢʽʣʴʢʽʩʪʴ) 

 

ʋʯʘʩʪʴ ʫ 

ʨʦʙʦʪʽ 

ʢʦʥʬʝʨʝʥ-

ʮʽʡ, 

ʩʠʤʧʦʟʽʫ-

ʤʽʚ, 

ʩʝʤʽʥʘʨʽʚ 

ʪʦʱʦ 

 

ʋʯʘʩʪ

ʴ ʫ 

ʨʦʙʦʪʽ 

ʤʽʞʥʘ

-

ʨʦʜʥʠ

ʭ 

ʦʨʛʘʥʽ

-

ʟʘʮʽʡ, 

ʢʦʤʽʩʽ

ʡ, 

ʨʝʜʘʢ

ʮʽʡ 

ʪʦʱʦ 

 

 

ʃʝʢʮʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟʘ 

ʢʦʨʜʦʥʦʤ 

                      

ʄʽʞʥʘ

-ʨʦʜʥʽ 

ʚʽʜʟʥʘ

ʢʠ 

ʫʢʨʘʾʥ

-ʩʴʢʠʭ 

ʫʯʝʥʠ

ʭ 

  

 

 

 

 

 

 

ɻʨʘʥʪʠ 

ɿ

ʘ

ʛ

ʘ

ʣ

ʴ

ʥ

ʘ  

 

ʢ

ʽ

ʣ

ʴ

ʢ

ʽ

ʩ

ʪ

 ɹ

ʇ

ʦ

ʯ

ʘ

ʪ

ʦ  

 

ʚ  

 

2

0

1

6

ʨ 

ɿ

ʘ

ʛ

ʘ

ʣ

ʴ

ʥ

ʘ 

ʢ

ʽ

ʣ

ʴ

ʢ

ʽ

ʩ

ʪ

ʴ 

ʚ

ʠ

ʾ

ʟ

ʜ

ʽ

ʚ 

ɿ

ʘ

ʛ

ʘ

ʣ

ʴ

ʥ

ʘ

 

ʢ

ʽ

ʣ

ʴ

ʢ

ʽ

ʩ

ʪ

ʴ

 

ʦ

ʩ

ʽ

ʙ 

ɿʘʛʘ

ʣʴʥʘ  

 

ʢʽʣʴ-

ʢʽʩʪʴ 

ʋ

ʛ

ʦ

ʜ

ʠ 

ʉ

ʧ

ʽ

ʣ

ʴ

ʥ

ʽ   

 

ʣ

ʘ

ʙ

ʦ

ʨ

ʘ

ʪ

ʦ

ʨ

ʽʾ 

ʉ

ʧ

ʽ

ʣ

ʴ

ʥ

ʽ

 

ʛ

ʨ

ʫ

ʧ

ʠ 

ɿ

ʘ 

ʢ

ʦ

ʨ

ʜ

ʦ

ʥ

ʦ

ʤ 

ʅʘ  

 

ʪʝ

ʨʠ

ʪʦ

ʨʽʾ  

 

ʋʢ

ʨʘʾ

ʥʠ 

 

ɿʘʛ

ʘ-

ʣʴʥ

ʘ  

 

ʢʽʣ

-ɹ

ʢʽʩ

ʪ ɹ

  ɿʘ

ʛʘ

ʣʴ

ʥʘ  

 

ʢ-̔

ʣʴ

ʢʽʩ

ʪ ɹ

ʆʪʨ

ʠʤʘ

ʥʠʭ  

 

ʫ  

 

201

6 ʨ. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

9 6 33 9 2 8 1 0 58 31 11 1 1 19 18 
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ʌʆʈʄɸ ɯʍ-2 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʘʥʪʠ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ʇʦʜʘʥʦ 

ɼʞʝʨʝʣʦ 

ʬʽʥʘʥʩʫʚʘʥ-

ʥʷ (ʥʘʟʚʘ 

ʫʢʨʘʾʥʩʴʢʦʶ/ 

ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʨʠʛʽʥʘʣʴʥʦʾ 

ʤʦʚʠ) 

ʅʘʟʚʘ  

ʟʘʷʚʢʠ  

ʂʝʨʽʚ-

ʥʠʢ 

ʧʨʦʝʢ-

ʪʫ ʚʽʜ 

ʫʩʪʘ-

ʥʦʚʠ  
 

ʂʝʨʽʚʥʠʢ 

ʧʨʦʝʢʪʫ ʚʽʜ 

ʽʥʰʦʾ ʫʩʪʘʥʦʚʠ 

(ʷʢʱʦ ʻ), 

 ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʟʘʨʫʙʽʞʥʠʡ  
 

ʋʩʪʘʥʦʚʠ-

ʧʘʨʪʥʝʨʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ 

ʟʘʨʫʙʽʞʥʽ 

ʊʨʠʚʘʣʽʩʪʴ 

ʧʨʦʝʢʪʫ 

(ʨʦʢʠ, 

ʤʽʩʷʮʽ) 
 

ʌʦʥʜ 

ʌʦʣʴʮʬʘʛʝʥ, 

 

 

Fund Volkswagen 

 

 

Dynamical 

mechanisms of 

accretion in galactic 

nuclei 

 

 

 

ɹʝʨʮʠʢ 

ʇ. ʇ. 

 Zentrum fur 

Astronomie der 

Universitat 

Heidelberg, 

Astronomisches 

Rechen-Institut, 

Heidelberg, 

Germany 

 

 

 

 

 

2016ī2018 ʨʨ 

ʈʘʤʢʦʚʘ 

ʧʨʦʛʨʘʤʘ 

ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ɭʉ 

ʈʇ7 

 

 

 

European Union's 

Seventh 

Framework 

Programme 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ 

ʜʠʥʘʤʽʯʥʦ ʥʦʚʠʭ 

ʢʦʤʝʪ ʚ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ 

ʚʽʜʩʪʘʥʝʡ  

 

Investigation of 

development of the 

physical activity of 

dynamical new 

comets over the wide 

range of heliocentric 

distances 

 

 

 

 

 

ɯʚʘʥʦʚʘ 

ʆ.ɺ. 

 

 

 

 

 

 

 

 

 

  ɸʩʪʨʦʥʦʤʽʯʥʠʡ    

ʽʥʩʪʠʪʫʪ 

ʉʣʦʚʘʮʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

 

 

 

 

(24.02.2016 

ī31.12.18) 

ʅʽʤʝʮʴʢʘ 

ʉʣʫʞʙʘ 

ɸʢʘʜʝʤʽʯʥʠʭ 

ʆʙʤʽʥʽʚ, ʅʘʫʢʦʚʽ 

ʩʪʘʞʫʚʘʥʥʷ ʜʣʷ 

ʚʠʢʣʘʜʘʯʽʚ ɺʅɿ 

ʪʘ ʥʘʫʢʦʚʮʽʚ 

 

 

German 

Academic 

Exchange Service 

(DAAD) , 

Research Stays 

for University 

Academics and 

Scientists 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʠʙʨʘʥʠʭ ʢʦʤʝʪ 

ʛʦʣʦʚʥʦʛʦ ʧʦʷʩʫ ʪʘ 

ʦʢʦʣʠʮʴ ʤʝʪʦʜʘʤʠ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ 

ʬʦʪʦʤʝʪʨʽʾ 

 

Studying of physical 

properties of selected 

comets in the main 

belt 

and surround regions 

by methods of 

broadband 

photometry 

 

 

 

 

ɹʦʨʠʩʝ-

ʥʢʦ ʉ.ɸ. 

 

  

 

 

ɯʥʩʪʠʪʫʪ 

ʧʣʘʥʝʪʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, 

ʅʽʤʝʮʴʢʠʡ 

ʘʝʨʦʢʦʩʤʽʯʥʠʡ 

ʮʝʥʪʨ (DLR) 

 

 

 

 

 

 

1.10.2016ī31.10.

2016 
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ɻʨʘʥʪ 

ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 

 

 

 

 

 

Grant of the 

University of 

Franche-Comte, 

Burgundy 

ʌʟ̔ʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʙʨʘʥʠʭ ʜʦʚʛʦ-

ʧʝʨʽʦʜʠʯʥʠʭ ʢʦʤʝʪ ʟ 

ʧʝʨʠʛʝʣʽʷʤʠ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 

ʚʝʣʠʢʠʭ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ 

ʚʽʜʩʪʘʥʷʭ 

 

Physical activity of 

selected long-

periodic comets with 

perihelion located at 

large heliocentric 

distances 

 

 

 

 

 

 

 

 

ʂʫʣʠʢ 

ɯ.ɺ. 

 

  

 

 

 

 

  ʋʥʽʚʝʨʩʠʪʝʪ 

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 

 

 

 

 

 

 

 

 

19.09.2016 ï 

20.01.2017 

 

ɹʣʘʛʦʜʽʡʥʠʡ 

ʬʦʥʜ PEW 

PEW Charitable 

Trust (Washigton, 

USA) 

 

  

ʄʽʣʽʥʝ

ʚʩʴʢʠʡ 

ɻ.ʇ. 

  

ʬʦʥʜ PEW 

PEW Charitable 

Trust 

 

 

  2016 

ʌʦʥʜ 

ɸʤʝʨʠʢʘʥʮʽ ʚ 

ʋʢʨʘʾʥʽ, 

Americans in 

Ukraine 

Foundation, 

Norfolk, USA 

 ʄʽʣʽʥʝ

ʚʩʴʢʠʡ 

ɻ.ʇ. 

 ʌʦʥʜ 

çɸʤʝʨʠʢʘʥʮʽ ʚ 

ʋʢʨʘʾʥʽè 

      

 

     2016 

 

 

ɺʠʢʦʥʫʻʪʴʩʷ 

ɼʞʝʨʝʣʦ 

ʬʽʥʘʥʩʫʚʘʥ-

ʥʷ (ʥʘʟʚʘ 

ʫʢʨʘʾʥʩʴʢʦʶ/ 

ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʨʠʛʽʥʘʣʴʥʦʾ 

ʤʦʚʠ) 

ʅʘʟʚʘ  

ʧʨʦʝʢʪʫ ʪʘ 

ʡʦʛʦ 

ʪʨʠʚʘʣʽʩʪʴ 

(ʨʦʢʠ, ʤʽʩʷʮʽ) 
 

ʂʝʨʽʚ-

ʥʠʢ 

ʧʨʦʝʢʪʫ 

ʚʽʜ 

ʫʩʪʘʥʦ-

ʚʠ  
 

ʂʝʨʽʚʥʠʢ 

ʧʨʦʝʢʪʫ ʚʽʜ 

ʽʥʰʦʾ ʫʩʪʘʥʦʚʠ 

(ʷʢʱʦ ʻ), 

 ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʟʘʨʫʙʽʞʥʠʡ  
 

ʋʩʪʘʥʦʚʠ-

ʧʘʨʪʥʝʨʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ 

ʟʘʨʫʙʽʞʥʽ 

ʉʫʤʘ 

ʬʽʥʘʥʩʫʚʘʥ-

ʥʷ  

(ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ 

ʚʘʣʶʪʽ) ʜʣʷ 

ʫʩʪʘʥʦʚʠ 

ʌʦʥʜ 

ʌʦʣʴʮʬʘʛʝʥ, 

 

Fund Volkswagen 

Dynamical 

mechanisms of 

accretion in galactic 

nuclei 

2016ī2018 ʨʨ 

 

 

ɹʝʨʮʠʢ  

ʇ. ʇ. 

 Zentrum fur 

Astronomie der 

Universitat 

Heidelberg, 

Astronomisches 

Rechen-Institut, 

Heidelberg, 

Germany 

 

ʈʘʤʢʦʚʘ 

ʧʨʦʛʨʘʤʘ 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ 

ɯʚʘʥʦʚʘ 

ʆ.ɺ. 

 ɸʩʪʨʦʥʦʤʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ  



ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
 

94 

 

ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ɭʉ 

ʈʇ7 

 

 

 

European Union's 

Seventh 

Framework 

Programme 

 

 

ʜʠʥʘʤʽʯʥʦ ʥʦʚʠʭ 

ʢʦʤʝʪ ʚ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ 

ʚʽʜʩʪʘʥʝʡ  

 

Investigation of 

development of the 

physical activity of 

dynamical new 

comets over the 

wide range of 

heliocentric 

distances 

(24.02.2016-

31.12.18) 

 ʉʣʦʚʘʮʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

 

ʅʽʤʝʮʴʢʘ 

ʉʣʫʞʙʘ 

ɸʢʘʜʝʤʽʯʥʠʭ 

ʆʙʤʽʥʽʚ, ʅʘʫʢʦʚʽ 

ʩʪʘʞʫʚʘʥʥʷ ʜʣʷ 

ʚʠʢʣʘʜʘʯʽʚ ɺʅɿ 

ʪʘ ʥʘʫʢʦʚʮʽʚ 

 

 

 

German 

Academic 

Exchange Service 

(DAAD) , 

Research Stays 

for University 

Academics and 

Scientists 

 

ɼʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʠʙʨʘʥʠʭ ʢʦʤʝʪ 

ʛʦʣʦʚʥʦʛʦ ʧʦʷʩʫ 

ʪʘ ʦʢʦʣʠʮʴ 

ʤʝʪʦʜʘʤʠ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʾ 

ʬʦʪʦʤʝʪʨʽʾ 

 

Studying of 

physical properties 

of selected comets 

in the main belt 

and surround 

regions by methods 

of broadband 

photometry 

(1.10.2016-

31.10.2016) 

 

 

 

 

 

 

ɹʦʨʠʩʝʥʢʦ 

ʉ.ɸ. 

 

  

 

 

 

 

 

ɯʥʩʪʠʪʫʪ 

ʧʣʘʥʝʪʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, 

ʅʽʤʝʮʴʢʠʡ 

ʘʝʨʦʢʦʩʤʽʯʥʠʡ 

ʮʝʥʪʨ (DLR) 

 

 

ɻʨʘʥʪ 

ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 

 

 

 

 

 

 

 

Grant of the 

University of 

Franche-Comte, 

Burgundy 

ʌʽʟʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʙʨʘʥʠʭ ʜʦʚʛʦ-

ʧʝʨʽʦʜʠʯʥʠʭ 

ʢʦʤʝʪ ʟ 

ʧʝʨʠʛʝʣʽʷʤʠ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 

ʚʝʣʠʢʠʭ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ 

ʚʽʜʩʪʘʥʷʭ 

 

Physical activity of 

selected long-

periodic comets 

with perihelion 

located at large 

heliocentric 

distances 

(19.09.2016 ï 

20.01.2017. 

) 

 

 

 

 

 

 

 

 

ʂʫʣʠʢ ɯ.ɺ. 

 

  

 

 

 

 

 

ʋʥʽʚʝʨʩʠʪʝʪ 

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 
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ɹʣʘʛʦʜʽʡʥʠʡ 

ʬʦʥʜ PEW 

PEW Charitable 

Trust (Washigton, 

USA) 

 

  

ʄʽʣʽʥʝʚ-

ʩʴʢʠʡ 

ɻ.ʇ. 
 

  

ʬʦʥʜ PEW 

PEW Charitable 

Trust 

 

 

2016 

ʌʦʥʜ 

ɸʤʝʨʠʢʘʥʮʽ ʚ 

ʋʢʨʘʾʥʽ, 

Americans in 

Ukraine 

Foundation, 

Norfolk, USA 

  

ʄʽʣʽʥʝʚ-

ʩʴʢʠʡ 

ɻ.ʇ. 

  

 

ʌʦʥʜ 

çɸʤʝʨʠʢʘʥʮʽ ʚ 

ʋʢʨʘʾʥʽè 

 

 

2016 
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ʌʆʈʄɸ ɯʍ-3 

 

 

ɼʘʥʽ ʱʦʜʦ ʪʝʤʘʪʠʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ̔ʟʘʨʫʙʽʞʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ 

 
 

ʂʨʘʾʥʘ- 

ʧʘʨʪʥʝʨ 

(ʟʘ 

ʘʣʬʘʚʽ-

ʪʦʤ) 

 

 

 

ʋʩʪʘʥʦʚʘ-

ʧʘʨʪʥʝʨ 

 

 

ʊʝʤʘ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

ɼʦʢʫʤʝʥʪ, ʚ 

ʨʘʤʢʘʭ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʦ, ʪʝʨʤʽʥ 

ʡʦʛʦ ʜʽʾ 

ʇʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ 

ʧʫʙʣʽʢʘʮʽʾ 

 

 

 

 

 

 

   ʂʠʪʘʡ 

National 

Astronomical 

Observatories of 

China,  Chinese 

Academy of 

Sciences, Beijing, 

China 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʛʨʽʜ-

ʢʣʘʩʪʝʨʘ ʚ N-body 

ʤʦʜʝʣʶʚʘʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ  

ʝʚʦʣʶʮʽʾ ʛʘʣʘʢʪʠʢ ʽ 

ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ, 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʛʘʣʘʢʪʠʢ ʫ 

ɺʩʝʩʚʽʪʽ ʪʘ ʽʥʰʠʭ 

ʪʨʫʜʦʤʽʩʪʢʠʭ ʘʩʪʨʦʬʽʟʠʯʥʠʭ 

ʟʘʜʘʯ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ 

 

 

 

ʇʨʦʪʦʢʦʣ ʥʘʤʽʨʽʚ 

2016 ʨʽʢ 

 

 

 

2 ʩʧʽʣʴʥʽ ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ 

 

 

 

 

 

ʅʽʤʝʯʯʠʥʘ 

 

Zentrum fur 

Astronomie der 

Universitat 

Heidelberg, 

Astronomisches 

Rechen-Institut, 

Heidelberg, 

Germany 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʛʨʽʜ-

ʢʣʘʩʪʝʨʘ ʚ N-body 

ʤʦʜʝʣʶʚʘʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ  

ʝʚʦʣʶʮʽʾ ʛʘʣʘʢʪʠʢ ʽ 

ʩʢʫʧʯʝʥʴ ʛʘʣʘʢʪʠʢ, 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʛʘʣʘʢʪʠʢ ʫ 

ɺʩʝʩʚʽʪʽ ʪʘ ʽʥʰʠʭ 

ʪʨʫʜʦʤʽʩʪʢʠʭ ʘʩʪʨʦʬʽʟʠʯʥʠʭ 

ʟʘʜʘʯ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ 

 

 

 

 

 

ʇʨʦʪʦʢʦʣ ʥʘʤʽʨʽʚ 

2016 ʨʽʢ 

 

 

 

 

5 ʩʧʽʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

 

 

 

 

ʅʽʤʝʯʯʠʥʘ 

 

 

   

 

 

 

 

ɻʨʘʥʪ DAAD  

 

 

 

 

ɺʠʢʦʥʘʥʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʢʦʤʝʪ, ʧʨʦʚʝʜʝʥʘ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ, 

ʨʝʟʫʣʴʪʘʪʠ 

ʛʦʪʫʶʪʴʩʷ ʜʦ 

ʧʫʙʣʽʢʘʮʽʾ 
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ʉʣʦʚʘʯ-

ʯʠʥʘ 

 

 

 

 

 

 

ɸʩʪʨʦʥʦʤʽʯʥʠʡ 

ɯʥʩʪʠʪʫʪ ʉɸʅ 

 

 

 

 

 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʜʠʥʘʤʽʯʥʦ ʥʦʚʠʭ ʢʦʤʝʪ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ  

 

 

 

 

 

 

ɻʨʘʥʪ SASPRO 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʘʥʦ ʩʪʘʪʪʷ ʜʦ 

ʞʫʨʥʘʣʫ çAstron. 

and Astrophys.è 

 

 

 

 

 

 

ʊʘʜʞʠ-

ʢʠʩʪʘʥ 

 

 

 

 

 

 

 

 

 

ɯʥʩʪʠʪʫʪ 

ʘʩʪʨʦʬʽʟʠʢʠ ɸʅ 

ʊʘʜʞʠʢʠʩʪʘʥʫ 

 

 

 

 

 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠʭ ʪʽʣ 

ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʥʘʚʢʦʣʦʟʝʤʥʠʭ ʦʙǋʻʢʪʽʚ 

 

 

 

 

 

 

 

 

ɼʦʛʦʚʽʨ ʧʨʦ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

 

 

 

 

 

ʂʝʨʽʚʥʠʮʪʚʦ 

ʨʦʙʦʪʦʶ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥ ̫

ʬʦʪʦʤʝʪʨʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ 1-ʤ 

ʪʝʣʝʩʢʦʧʫ ʥʘ ʛ. 

ʉʘʥʛʣʦʢ. 

 

ʌʨʘʥʮʽʷ ɸʩʪʨʦʥʦʤʽʯʥʘ 

ʦʙʩʝʨʚʘʪʦʨʽʷ ʤ. 

ɹʝʟʘʥʩʦʥ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʙʨʘʥʠʭ 

ʢʦʤʝʪ ʟ ʧʝʨʠʛʝʣʽʷʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʚʝʣʠʢʠʭ 

ʛʝʣʽʦʮʝʥʪʨʠʯʥʠʭ ʚʽʜʩʪʘʥʷʭ 

ɻʨʘʥʪ 

ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʌʨʘʥʰ-ʂʦʤʪʝ-

ɹʫʨʛʫʥʜʽʾ 852 ɺ08-

025 

ʇʨʦʚʝʜʝʥʘ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ, 

ʨʝʟʫʣʴʪʘʪʠ 

ʛʦʪʫʶʪʴʩʷ ʜʦ 

ʧʫʙʣʽʢʘʮʽ ʾ

 

 

 

 

ɯʪʘʣʽʷ 

 

 

 

 

 

 

 

ɹʦʣʦʥʩʴʢʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ 

 

 

 

 

 

 

 

ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʘ 

ʩʪʨʫʢʪʫʨʘ ɺʩʝʩʚʽʪʫ ʚ 

ʤʘʡʙʫʪʥʽʡ ʢʦʩʤʽʯʥʽʡ ʤʽʩʽʾ 

ɭʂɸ çɽʚʢʣʽʜè 

 

 

 

 

ASI Euclid grant 

 

 

 

 

 

ʈʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʦʟʘʛʘʣʘʢʪʠʯʥʠʭ 

ʜʘʥʠʭ ʤʽʩʽʾ 

ɽʚʢʣʽʜ. ʇʦʜʘʥʘ 

ʜʦ ʜʨʫʢʫ ʩʪʘʪʪ ̫

 

 

 

 

ɯʨʣʘʥʜʽʷ 

 

 

 

ʋʥʽʚʝʨʩʠʪʝʪ ʤ. 

ɼʫʙʣʽʥ 

 

 

 

 

ʈʝʥʪʛʝʥʽʚʩʴʢʘ ʘʩʪʨʦʥʦʤʽʷ 

 

 

ɻʨʘʥʪ 

ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʧʦʨʪʥʝʨʘ ʥʘ 

ʚʽʜʨʷʜʞʝʥʥʷ 

 

 

 

ʇʦʜʘʥʦ ʩʪʘʪʪʶ 

ʜʦ ʜʨʫʢʫ 
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ʃʘʪʚʽʷ, 

ʋʟʙʝʢʠ-

ʩʪʘʥ 

 

ʆʙʩʝʨʚʘʪʦʨʽʷ 

ɹʘʣʜʦʥʝ (ʈʠʛʘ, 

ʃʘʪʚʽʷ); 

ɯʥʩʪʠʪʫʪ 

ʘʩʪʨʦʥʦʤʽʾ 

ʋʟɸʅ (ʊʘʰ 

ʢʝʥʪ, ʋʟʙʝ 

ʢʠʩʪʘʥ) 

 

 

 

 

ɸʩʪʨʦ- 

ʽʥʬʦʨʤʘʪʠʢʘ 

 

 

ɻʨʘʥʪ 

ʟʘʢʦʨʜʦʥʥʠʭ 

ʧʦʨʪʥʝʨʽʚ ʥʘ 

ʚʽʜʨʷʜʞʝʥʥʷ 

ɺʠʡʰʣʠ ʜʨʫʢʦʤ 

ʪʘ ʧʦʜʘʥʦ ʥʦʚʽ 

ʩʪʘʪʪʽ; 

ʋʯʘʩʪʴ ʚ 

ʧʽʜʛʦʪʦʚʮʽ 

ʦʙʻʜʥʘʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ 

ʘʨʭʽʚʫ 

ʘʩʪʨʦʥʝʛʘʪʠʚʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ 

   

 

    

ʊʘʾʣʘʥʜ 

 

 

ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʩʪʨʦʥʦʤʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ 

ʊʘʾʣʘʥʜʫ 

 

 

     ɸʩʪʨʦʬʽʟʠʢʘ ʽ         

ʧʦʟʘʛʘʣʘʢʪʠʯʥʘ   

ʘʩʪʨʦʥʦʤʽʷ 

 

 

 

ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

 

 

 

ʇʽʜʛʦʪʦʚʣʝʥʦ 

ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ 

 
ʌʆʈʄɸ ɯʍ-4 

 

 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʯʠʥʥʽ ʫʛʦʜʠ (ʜʦʛʦʚʦʨʠ) ʟ ʽʥʦʟʝʤʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ˉ ʂʨʘʾʥʘ ʋʩʪʘʥʦʚʘ 

ʅɸʅ ʋʢʨʘʾʥʠ 

ʋʩʪʘʥʦʚʘ - 

ʧʘʨʪʥʝʨ 

(ʫʢʨ. ʪʘ ʘʥʛʣ. 

ʤʦʚʘʤʠ) 

ʅʘʟʚʘ ʜʦʢʫʤʝʥʪʘ  

(ʫʢʨ. ʪʘ ʘʥʛʣ. ʤʦʚʘʤʠ) 

ʊʝʨʤʽʥ ʜʽʾ ʈʝʟʫʣʴʪʘʪʠ 

1. ʊʘʣʾʘʥʜ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʩʪʨʦʥʦʤʽʯʥʠʡ 

ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʽʥʩʪʠʪʫʪ 

ʊʘʣʾʘʥʜʫ 

National 

Astronomical 

Research Institute 

of Thailand 

ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ 

ʜʦʤʦʚʣʝʥʽʩʪʴ ʤʽʞ 

ɻʦʣʦʚʥʦʶ 

ʘʩʪʨʦʥʦʤʽʯʥʦʶ 

ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʅɸʅ 

ʋʢʨʘʾʥʠ ʪʘ 

ʅʘʮʽʦʥʘʣʴʥʠʤ 

ʘʩʪʨʦʥʦʤʽʯʥʠʤ 

ʜʦʩʣʽʜʥʠʮʴʢʠʤ 

ʽʥʩʪʠʪʫʪʦʤ ʊʘʣʾʘʥʜʫ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʽ 

ʪʝʭʥʦʣʦʛʽʡ/ 

Memorandum of 

Understanding between 

the Main Astronomical 

Observatory NAS of 

Ukraine and the 

National Astronomical 

Research Institute of 

Thailand, Ministry of 

Science and 

Technology 

2013ī2018 ʇʨʦʚʝʜʝʥʥʷ 

ʩʧʽʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

2  

 

 

ʉʣʦʚʘʯ-

 

 

 

ɻɸʆ ʅɸʅ 

ɯʥʩʪʠʪʫʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʾ ʬʽʟʠʢʠ ʉɸʅ 

Institute of 

ʇʨʦʛʨʘʤʘ ʥʘ ʩʧʽʣʴʥʠʡ 

ʫʢʨʘʾʥʦ-ʩʣʦʚʘʮʴʢʠʡ 

ʧʨʦʝʢʪ ʥʘ 2014-2016 

ʨʽʢ 

 

 

 

2014ī2016 

ʆʙʤʽʥ 

ʥʘʫʢʦʚʮʷʤʠ 

ʪʘ ʥʘʧʠʩʘʥʥʷ 

ʩʧʽʣʴʥʠʭ 
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ʯʠʥʘ ʋʢʨʘʾʥʠ Experimental 

Physics of the 

Slovak Academy 

of Science 

ɸpplication for 

Ukrainian- Slovak joint 

research project for the 

period 2014-2016 

ʩʪʘʪʪʝʡ 

3.  

 

 

 

ʃʘʪʚʽʷ 

 

 

 

 

ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

 

 

 

ʋʥ̔ʚʝʨʩʠʪʝʪ 

ʃʘʪʚʽʾ 

the University of 

Latvia 

ʄʝʤʦʨʘʥʜʫʤ ʧʨʦ 

ʜʦʤʦʚʣʝʥʽʩʪʴ ʤʽʞ 

ɻʦʣʦʚʥʦʶ 

ʘʩʪʨʦʥʦʤʽʯʥʦʶ 

ʦʙʩʝʨʚʘʪʦʨʽʻʶ ʅɸʅ 

ʋʢʨʘʾʥʠ ʪʘ 

ʋʥʽʚʝʨʩʠʪʝʪʦʤ ʃʘʪʚʽʾ/ 

Memorandum of 

Understanding between 

the Main Astronomical 

Observatory NAS of 

Ukraine and the 

University of Latvia 

 

 

 

 

 

 

2015ī2020 

ʆʙʤʽʥ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ

ʤʠ, ʩʧʽʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

 

 

 

 

 

 

 

ʌʆʈʄɸ ʍ-1 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʝʢʩʧʦʨʪ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

 ̄ ʇʨʝʜʤʝʪ ʢʦʥʪʨʘʢʪʫ 

(ʫʢʨ. ʪʘ ʘʥʛʣ. 

ʤʦʚʘʤʠ) 

ʂʨʘʾʥʘ ʌʽʨʤʘ 

(ʧʦʚʥʘ 

ʥʘʟʚʘ ʫʢʨ. 

ʪʘ ʘʥʛʣ. 

ʤʦʚʘʤʠ) 

ʅʘʜʭʦʜʞʝʥʥʷ 

ʟʘ 2016 ʨ (ʚ 

ʛʨʥ. ʘʙʦ 

ʜʦʣʘʨʘʭ) 

ʊʝʨʤʽʥ, 

ʧʨʦʪʷʛʦʤ 

ʷʢʦʛʦ 

ʚʠʢʦʥʫʻʪʴʩʷ 

ʢʦʥʪʨʘʢʪ 

 

 ï ï ï ï ï 

 

ʌʆʈʄɸ ʍɯ-2 

ɯʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʢʦʨʧʦʨʘʪʠʚʥʽ ʧʨʘʚʘ ʜʝʨʞʘʚʠ ʚ ʅɸʅ ʋʢʨʘʾʥʠ 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

ˉ 

ʟ/ʧ 

ʆʙôʻʢʪʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʧʨʘʚʘ ï ʘʢʮʽʾ, 

ʯʘʩʪʢʠ (ʧʘʾ) ʚ 

ʩʪʘʪʫʪʥʦʤʫ 

ʬʦʥʜʽ ʉʇɼ 

ʅʘʟʚʘ ʉʇɼ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʧʨʘʚʦʚʘ ʬʦʨʤʘ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʶʨʠʜʠʯʥʘ ʘʜʨʝʩʘ, 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʄʘʡʥʦʚʽ ʦʙôʻʢʪʠ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʧʨʘʚʘ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʷʢʠʤʠ 

ʚʥʝʩʝʥʽ ʜʦ ʩʪʘʪʫʪʥʦʛʦ 

ʬʦʥʜʫ ʉʇɼ; ʢʽʣʴʢʽʩʥʘ ʪʘ 

ʚʘʨʪʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɼʦʟʚʽʣ 

ʇʨʝʟʠʜʽʾ ʅɸʅ 

ʋʢʨʘʾʥʠ ʥʘ 

ʫʯʘʩʪʴ ʫ 

ʟʘʩʥʫʚʘʥʥʽ 

ʉʇɼ 

ʇʨʝʜʩʪʘʚʥʠʢ ʅɸʅ ʋʢ-

ʨʘʾʥʠ, ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʪʢʦʶ ʫ 

ʩʪʘʪʫʪʥʦʤʫ ʬʦʥʜʽ ʉʇɼ 

(ʧʦʩʘʜʘ, ʇ.ɯ.ɹ., ʪʝʣ., E-

mail) 

1  

ʏʘʩʪʢʘ ʚ 

ʩʪʘʪʫʪʥʦʤʫ 

ʬʦʥʜʽ ʊʆɺ 

çʄʎɸɻè 

ɸʩʪʨʦʛʝʦʜʠʥ 

ʊʆɺ 

çʄʽʞʥʘʨʦʜʥʠʡ 

ʮʝʥʪʨ ʘʩʪʨʦʥʦʤʽʾ 

ʪʘ ʛʝʦʜʠʥʘʤʽʢʠ 

òɸʩʪʨʦʛʝʦʜʠʥñè, 

03143 ʤ.ʂʠʾʚ, 

 

61% ʩʪʘʪʫʪʥʦʛʦ ʬʦʥʜʫ 

ɹʫʜʠʥʦʢ çɺʂè 

40 ʪʠʩ. ʛʨʥ. 

ʇʦʩʪʘʥʦʚʘ 

ɹʶʨʦ ʇʨʝʟʠʜʽʾ 

ʅɸʅ ʋʢʨʘʾʥʠ 

ʚʽʜ 

16.10.2003ʨ. 

ˉ248 ʪʘ ʚʽʜ 

 

ɼʠʨʝʢʪʦʨ ʗʮʢʽʚ ʗ.ʉ. 

ʊʝʣ.. 5263110 

yatskiv@mao.kiev.ua 
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ʚʫʣ.ɸʢʘʜʝʤʽʢʘ 

ɿʘʙʦʣʦʪʥʦʛʦ, 31 

01.03.2005ʨ. 

ˉ43 

 

ʌʆʈʄɸ ʍɯ-3 

 

ɺʽʜʦʤʦʩʪʽ 

ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ (ʽʥʰʦʾ ʩʪʘʪʫʪʥʦʾ) ʜʽʷʣʴʥʦʩʪʽ 

ʟʽ ʩʪʦʨʦʥʥʽʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ 

 

 

1. ʆʨʛʘʥʽʟʘʮʽʷ, ʟ ʷʢʦʶ ʚʝʜʝʪʴʩʷ ʩʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ (ʥʘʟʚʘ, ʦʩʥʦʚʥʽ ʨʝʢʚʽʟʠʪʠ). 

2. ʎʽʣʽ ʪʘ ʧʨʝʜʤʝʪ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

3. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʤʠʥʫʣʦʤʫ ʨʦʮʽ. 

4. ʅʘʣʝʞʥʽʩʪʴ ʧʨʘʚ ʘʚʪʦʨʩʪʚʘ. 

5. ʇʦʨʷʜʦʢ ʨʦʟʧʦʜʽʣʫ ʜʦʭʦʜʽʚ ʪʘ ʧʨʠʙʫʪʢʫ (ʷʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʫʛʦʜʦʶ). 

6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʝʢʩʧʝʨʪʥʘ ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʽʣʝʡ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʦʩʥʦʚʥʽ ʫʤʦʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʙʝʨʝʞʝʥʥʷ, ʧʦʢʨʠʪʪʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʫ ʚʠʧʘʜʢʫ ʧʩʫʚʘʥʥʷ ʪʦʱʦ). 

ʇʦʨʷʜʦʢ ʪʘ ʚʠʜ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟ ʙʦʢʫ ʩʪʦʨʦʥʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʢʦʨʠʩʪʴ ʫʩʪʘʥʦʚ ʅɸʅ ʋʢʨʘʾʥʠ ʟʘ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʡʥʦʤ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʥʝʩʝʥʦʾ ʯʘʩʪʢʠ): 

-  ʷʢʠʡ ʧʨʠʙʫʪʦʢ ʦʜʝʨʞʘʥʦ (ʧʦʢʚʘʨʪʘʣʴʥʦ, ʟ ʤʦʤʝʥʪʫ ʧʝʨʝʜʘʯʽ ʤʘʡʥʘ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ); 

-  ʥʘ ʷʢʽ ʮʽʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ. 

7. ʈʽʰʝʥʥʷ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʷʢʠʤ ʩʭʚʘʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʥʘ ʅɸʅ ʋʢʨʘʾʥʠ ʜʣʷ 

ʧʦʪʨʝʙ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  
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ʌʆʈʄɸ  Xɯɯ-I 

 

ʇʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ɻʦʣʦʚʥʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

 

 

ʅʘʟʚʘ 
ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʉʝʨʝʜʥʴʦʩ

ʧʠʩʢʦʚʘ 

ʯʠʩʝʣʴʥʽʩʪ

ʴ 

ʧʨʘʮʽʚʥʠʢʽ

ʚ 

ʆʨʝʥʜʘ 

ʚʠʨʦʙʥʠʯ

ʠʭ 

ʧʨʠʤʽʱʝʥ

ʴ, % ʜʦ 

ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ 

ɿʥʦʩ 

ʦʩʥʦʚʥʠʭ 

ʬʦʥʜʽʚ, % 

ʌʘʢʪʠʯʥʠʡ ʦʙʩʷʛ ʚʠʢʦʥʘʥʠʭ 
ʨʦʙʽʪ, ʧʦʩʣʫʛ, ʚʠʨʦʙʣʝʥʦʾ 
ʧʨʦʜʫʢʮʽʾ, ʪʠʩ.ʛʨʥ. 

ʏʠʩʪʠʡ 
ʧʨʠʙʫʪʦʢ 

+, 
(ʟʙʠʪʢʠ ï), 
ʪʠʩ.ʛʨʥ. 

ɿʘʙʦʨʛʦʚʘʥʽʩʪʴ, ʪʠʩ.ʛʨʥ. 

ʉʝʨʝʜʥʷ 

ʟʘʨʧʣʘʪʘ, ʛʨʥ. ʟʘʛʘʣʴʥʘ 
ʩʫʤʘ 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʂʨʝʜʠʪʦʨʩʴʢʘ  
ɼʝʙʽʪʦ
ʨʩʴʢʘ ʟʘʤʦʚʣʝ

ʥʥʷʤʠ 
ʽʥʩʪʠʪʫʪ
ʫ 

ʨʦʟʨʦʙʢʘʤ
ʠ 
ʽʥʩʪʠʪʫʪʫ 
ʜʣʷ 
ʩʪʦʨʦʥʥʽʭ 
ʦʨʛʘʥʽʟʘʮʽ
ʡ 

ʟʘʛʘʣʴ
ʥʘ 

ʟʘ 
ʨʦʟʨʘʭ
ʫʥʢʘʤʠ 
ʟ 

ʙʶʜʞʝ
ʪʦʤ 

ʟʘ 
ʢʦʤʫʥʘʣ
ʴʥʽ 

ʧʦʩʣʫʛʠ 

ʟ 
ʦʧʣʘʪ
ʠ 
ʧʨʘʮʽ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

 

- 
- - - - - - - - - - - - - 
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ʌʆʈʄɸ  XIII -1 

 

ɼʦʚʽʜʢʘ 
ʧʨʦ ʯʠʩʝʣʴʥʠʡ ʽ ʚʽʢʦʚʠʡ ʩʢʣʘʜ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ɻʦʣʦʚʥʦ ʾʘʩʪʨʦʥʦʤʽʯʥʦ ʾʦʙʩʝʨʚʘʪʦʨʽ ʾʅɸʅ ʋʢʨʘʾʥʠ 
(ʥʘʟʚʘ ʫʩʪʘʥʦʚʠ) 

ʩʪʘʥʦʤ ʥʘ 31.12.2016 ʨ. 

 

 

 

  ̄  

  ʧ/ʧ 

 

 

 

                 ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

 

 

 

      ʆʜʠʥʠʮʷ        

ʚʠʤʽʨʶʚʘʥʥʷ 

 

 

 

ɺʩʴʦʛʦ ʧʦ 

ʢʦʤʧʣʝʢʩʫ 

ɺ ʪʦʤʫ ʯʠʩʣʽ: 

ɯʥʩʪʠʪʫʪ ɼʦʩʣʽʜʥʦ-

ʚʠʨʦʙʥʠʯ

ʘ ʙʘʟʘ 

(ɼɿ, ɽɺ, 

ʅʊʎ) 

1 2 3 4 5 6 

1. ɿʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ 

ʨʦʙʦʪʠ (ʙʝʟ ʩʫʤʽʩʥʠʢʽʚ) ʥʘ 31.12.2016 ʨ. ʫ ʪ.ʯ.ʞʽʥʦʢ 
ʯʦʣ. 162 / 76 162 / 76  

2. ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ (ʙʝʟ ʩʫʤʽʩʥʠʢʽʚ) ʟʘ 

ʢʦʥʪʨʦʣʴʥʠʤ ʩʧʠʩʢʦʤ ʥʘ ʢʽʥʝʮʴ ʨʦʢʫ (ʫ ʪ.ʯ.ʞʽʥʦʢ) 
ʯʦʣ. 
% ʜʦ ʧ.1. 

94 / 36 
58.0 

94 / 36 
58.0 

 

3. ʉʝʨʝʜʥʽʡ ʚʽʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

51.5/4839/94 51.5/4839/94  

 ɿ ʥʠʭ 
ʘ/. ʟʘ ʩʪʫʧʝʥʝʤ: 

    

3.1. ʜʦʢʪʦʨʘ ʥʘʫʢ (ʙʝʟ ʯʣʝʥʽʚ ʅɸʅ ʋʢʨʘʾʥʠ) ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

67.5/877/13 67.5/877/13  

3.2. ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

48.9/2446/50 48.9/2446/50  

 ʙ/. ʟʘ ʧʦʩʘʜʘʤʠ:     
3.3. ʥʘʫʢʦʚʦ-ʢʝʨʽʚʥʠʡ ʩʢʣʘʜ ʩʝʨʝʜʥ.ʚʽʢ 

ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 
59.6/895/17 59.6/895/17  

 ʚ ʪ.ʯ.ʟʘʚ.ʚʽʜʜʽʣʘʤʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

58/348/6 58/348/6  

3.4. ʛʦʣʦʚʥʽ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

68.5/274/4 68.5/274/4  

3.5. ʧʨʦʚʽʜʥʽ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

70.6/353/6 70.6/353/6  

3.6. ʩʪʘʨʰʽ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

51.5/1081/21 51.5/1081/21  

3.7. ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

45.1/1038/23 45.1/1038/23  

3.8. ʤʦʣʦʜʰʽ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

44/352/8 44/352/8  

3.9. ʽʥʰʽ ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ 
(ʛʦʣʦʚʥʽ, ʧʨʦʚʽʜʥʽ ʽ ʽʥʰʽ ʩʧʝʮʽʘʣʽʩʪʠ) 

ʩʝʨʝʜʥ.ʚʽʢ 
ʩʫʤʘ ʨʽʢ/ ʯʦʣ. 

56.4/846/15 56.4/846/15  

 

ʋʯʝʥʠʡ ʩʝʢʨʝʪʘʨ                                                        ʃ.ʄ. ʉʚʘʯʽʡ  

ʅʘʯ.ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ                                                     ʃ.ɺ. ʇʘʥʯʝʥʢʦ                              

  

ɼʘʪʘ   30 ʛʨʫʜʥʷ 2016 ʨʦʢʫ 
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ʌʆʈʄɸ XIɯɯ-2 

ʆʢʨʝʤʽ ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʨʦʙʦʪʠ ʟ ʤʦʣʦʜʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʚ 

ɻʦʣʦʚʥʽʡ ʘʩʪʨʦʥʦʤʽʯʥʽʡ ʦʙʩʝʨʚʘʪʦʨʽʾ 

ʆʢʨʝʤʽ ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʨʦʙʦʪʠ ʟ ʤʦʣʦʜʠʤʠ ʥʘʫʢʦʚʮʷʤʠ (ʚʽʢʦʤ ʜʦ 35 ʨʦʢʽʚ) ʚ 
ɻʦʣʦʚʥʽʡ ʘʩʪʨʦʥʦʤʽʯʥʽʡ ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

 

1. ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ-ʩʪʠʧʝʥʜʽʘʪʽʚ ʩʪʘʥʦʤ ʥʘ 31.12.2016 ʨ.: 

ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 2 

ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʜʣʷ ʥʘʡʪʘʣʘʥʦʚʠʪʽʰʠʭ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ  

ʅɸʅ ʋʢʨʘʾʥʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 3 

 

ʌʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ: 

ʂ-ʪʴ ʧʨʝʤʽʡ, 

ʛʨʘʥʪʽʚ, ʩʪʠʧʝʥʜʽʡ, 

ʦʪʨʠʤʘʥʠʭ ʫ 

ʟʚʽʪʥʦʤʫ ʨʦʮʽ 

2 ɼʝʨʞʘʚʥʽ ʪʘ ʘʢʘʜʝʤʽʯʥʽ ʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 

ʑʦʨʽʯʥʘ ʧʨʝʤʽʷ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ  

ʇʨʝʤʽʷ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʥʘʡʪʘʣʘʥʦʚʠʪʽʰʠʤ ʫʯʝʥʠʤ ʚ 

ʛʘʣʫʟʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ 

 

ʇʨʝʤʽʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʟʘ ʦʩʦʙʣʠʚʽ ʜʦʩʷʛʥʝʥʥʷ 

ʤʦʣʦʜʽ ʫ ʨʦʟʙʫʜʦʚʽ ʋʢʨʘʾʥʠ 

 

ɻʨʘʥʪʠ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 

 

ɻʨʘʥʪʠ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʜʣʷ ʦʙʜʘʨʦʚʘʥʦʾ ʤʦʣʦʜʽ  

ɻʨʘʥʪʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʢʦʣʝʢʪʠʚʘʤ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ 

 

ʇʨʦʝʢʪʠ ʅɼʈ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʅɸʅ ʋʢʨʘʾʥʠ  

ʇʨʝʤʽʷ ʅɸʅ ʋʢʨʘʾʥʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘ ʢʨʘʱʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ 

 

ɼʦʜʘʪʢʦʚʽ ʚʽʜʦʤʯʽ ʪʝʤʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʷʢʽ ʚʠʩʪʫʧʘʣʠ ʟ 

ʥʘʫʢʦʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

 

3. ʇʨʝʤʽʾ ʯʠ ʩʪʠʧʝʥʜʽʾ ʽʤʝʥʽ ʚʠʜʘʪʥʠʭ ʫʯʝʥʠʭ ï ʢʦʣʠʰʥʽʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ  

ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ 
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(ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʧʨʝʤʽʡ ʘʙʦ ʩʪʠʧʝʥʜʽʡ ʪʘ ʾʭ ʨʦʟʤʽʨ)  

4. ʇʨʝʤʽʾ, ʩʪʠʧʝʥʜʽʾ, ʛʨʘʥʪʠ ʜʣʷ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʦʙʣʘʩʥʠʤʠ ʪʘ 

ʤ̔ ʩʴʢʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʮʽʷʤʠ 

  

  

  

  

  
(ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʬʦʨʤʠ ʘʜʨʝʩʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʾʾ ʨʦʟʤʽʨ, ʢʠʤ ʥʘʜʘʥʘ)   

5. ɯʥʰʽ ʬʦʨʤʠ ʘʜʨʝʩʥʦʾ ʧʽʜʪʨʠʤʢʠ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ (ʱʦ ʥʝ ʚʢʣʶʯʘʣʠʩʷ ʜʦ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʞʥʘʨʦʜʥʽ) 

  

  

  

  

  
(ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʬʦʨʤʠ ʘʜʨʝʩʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʢʠʤ ʥʘʜʘʥʘ, ʢʨʘʾʥʘ)  

6 ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʷʢʠʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʪʘʞʫʚʘʥʥʷ ʚ ʫʩʪʘʥʦʚʠ ʯʠ 
ʦʨʛʘʥʽʟʘʮʽʾ (ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʭ ʥʘʟʚʠ, ʘ ʪʘʢʦʞ ʥʘʟʚʠ ʫʩʪʘʥʦʚʠ (ʦʨʛʘʥʽʟʘʮʽʾ), 
ʷʢʘ ʧʨʦʬʽʥʘʥʩʫʚʘʣʘ ʩʪʘʞʫʚʘʥʥʷ): 

 ʉʅɼ  

  

  

 ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞʷ 1 

  

  

7. ʅʘʷʚʥʽʩʪʴ ʫ ʥʘʫʢʦʚʽʡ ʫʩʪʘʥʦʚʽ ʬʫʥʢʮʽʦʥʫʶʯʦʾ ʨʘʜʠ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ 

____ 
(ʻ/ʥʝʤʘʻ
) 

ʧʦʩʪʽʡʥʦ ʜʽʶʯʦʾ ʢʦʤʽʩʽʾ ʧʦ ʨʦʙʦʪʽ ʟ ʤʦʣʦʜʜʶ ʧʨʠ ʚʯʝʥʽʡ ʨʘʜʽ ____ 
(ʻ/ʥʝʤʘʻ
) 

8. ʂʽʣʴʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʘʢʪʠʚʽʟʘʮʽʶ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʦʶ ʤʦʣʦʜʜʶ ʚ ʫʩʪʘʥʦʚʽ (ʰʢʦʣʠ, 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʦʱʦ) 0 
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ɼʦʜʘʪʦʢ ˉ 3 

ʉ  ʇ  ʀ  ʉ  ʆ  ʂ 

ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ (ʚʠʧʫʩʢʥʠʢʽʚ 2016 ʨ.)  ʚ ɻʦʣʦʚʥʽʡ ʘʩʪʨʦʥʦʤʽʯʥʽʡ ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 
(ʥʘʟʚʘ ʫʩʪʘʥʦʚʠ ʅɸʅ ʋʢʨʘʾʥʠ), 

ʷʢʽ ʧʨʠʡʥʷʪʽ ʥʘ ʨʦʙʦʪʫ ʚ 2016 ʨʦʮʽ   

ʇʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʈʽʢ  

ʥʘʨʦʜʞʝʥʥʷ 

ʈʽʢ ʟʘʢʽʥʯʝʥʥʷ  

ʚʫʟʫ 

ʅʘʟʚʘ ʚʫʟʫ, ʷʢʠʡ ʟʘʢʽʥʯʠʚ ʚʠʧʫʩʢʥʠʢ 

ɼʆɹʈʀʏɽɺɸ 

ɼʘʨô̫  ɺʽʢʪʦʨʽʚʥʘ 

 

1989 

 

2016 

 

ɸʩʧʽʨʘʥʪʫʨʘ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

    

 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ           ʗ.ʉ. ʗʮʢʽʚ 
 

ɺʠʢ. ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69 
30 ʛʨʫʜʥʷ 2016 ʨ. 
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ˡ˛˝˙ˍ XIII -3 
˜˛˗ˍ˔˚˕˗˕ ̘̠̈́̂̆̈̐̆̆̎̎ ̍̏̌̏̅̉̍̉ ̘̃̆̎̉̍̉ (ʟʘ ʩʪʘʥʦʤ ʥʘ 31.12.2016) 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 
(ʥʘʟʚʘ ʫʩʪʘʥʦʚʠ ʅɸʅ ʋʢʨʘʾʥʠ) 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 26.11.2015 ˉ 848 çʇʨʦ ʥʘʫʢʦʚʫ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè ʚʠʟʥʘʯʝʥʦ, ʱʦ 

çʤʦʣʦʜʠʡ ʚʯʝʥʠʡ ï ʚʯʝʥʠʡ ʚʽʢʦʤ ʜʦ 35 ʨʦʢʽʚ, ʷʢʠʡ ʤʘʻ ʚʠʱʫ ʦʩʚʽʪʫ ʥʝ ʥʠʞʯʝ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ, 

ʘʙʦ ʚʯʝʥʠʡ ʚʽʢʦʤ ʜʦ 40 ʨʦʢʽʚ, ʷʢʠʡ ʤʘʻ ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʥʘʫʢ ʘʙʦ ʥʘʚʯʘʻʪʴʩʷ ʚ ʜʦʢʪʦʨʘʥʪʫʨʽè. 

ʄʦʣʦʜʽ ʚʯʝʥʽ ʟʘ ʧʦʩʘʜʘʤʠ 

ʈʘʟʦʤ ʤʦ-
ʣʦʜʠʭ ʫʯʝʥʠʭ, 
ʷʢʽ ʦʙʽʡʤʘʶʪʴ 
ʟʘʟʥʘʯʝʥʽ 
ʧʦʩʘʜʠ 

ɿ ʥʠʭ 

ʅʘʫʢʦʚʦ-
ʢʝʨʽʚʥʠʡ 
ʧʝʨʩʦʥʘʣ 

ɻʦʣʦʚʥʽ 
ʥʘʫʢʦʚʽ 
ʩʧʽʚʨʦʙʽʪ-
ʥʠʢʠ 

ʇʨʦʚʽʜʥʽ 
ʥʘʫʢʦʚʽ 
ʩʧʽʚʨʦʙʽʪ-
ʥʠʢʠ 

ʉʪʘʨʰʽ 
ʥʘʫʢʦʚʽ 
ʩʧʽʚʨʦʙʽʪ-
ʥʠʢʠ 

ʅʘʫʢʦʚʽ 
ʩʧʽʚʨʦʙʽʪ-
ʥʠʢʠ 

ʄʦʣʦʜʰʽ 
ʥʘʫʢʦʚʽ 
ʩʧʽʚʨʦʙʽʪ-
ʥʠʢʠ 

ɻʦʣʦʚʥʽ, 
ʧʨʦʚʽʜʥʽ 
ʽʥʞʝʥʝʨʠ ʪʘ 
ʽʥʰʽ ʛʦʣʦʚʥʽ ʡ 
ʧʨʦʚʽʜʥʽ 

ʧʨʦʬʝʩʽʦʥʘʣʠ 

ɼʦʢʪʦʨʘʥʪʠ 
ʜʦʢʪʦʨʽʚ 
ʥʘʫʢ 

ʢʘʥʜʠʜʘʪʽʚ 
ʥʘʫʢ 

ʙʝʟ 
ʩʪʫʧʝʥʷ 

1 2 3 4 5 6 7 8 9 10 11 12 

   4 8 3 4  19  14 5 

˞̐̉̒̏̋ ̖̍̏̌̏̅̉ ̘̖̔̆̎̉ ̨̃̋̏̍ ̅̏ 40 ̑ ̨̏̋̃ȟ ̨̠̋ ̟̝̍́̓ ̎́̔̋̏̃̉̊ ̨̝̒̓̔̐̎ ̅̏̋̓̏̑́ ̎́̔̋ ́̂̏ ̘̟̝̠̎́̃́̓̒ ̃ ̨̅̏̋̓̏̑́̎̓̔̑ 

ʇʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ 
ɼʘʪʘ ʥʘʨʦʜʞʝʥʥʷ 

(ʜʝʥʴ/ʤʽʩʷʮʴ/ʨʽʢ) 
ʅʘʫʢʦʚʘ ʩʪʫʧʽʥʴ /  

ʥʘʚʯʘʥʥʷ ʚ ʜʦʢʪʦʨʘʥʪʫʨʽ 

ʅʝ ʤʘʻ   

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ             ʗ.ʉ.  ʗʮʢʽʚ      

ɺʠʢ.  

ʉʚʘʯʽʡ ʃ.ʄ. 526-47-60 

ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69       

30   ʛʨʫʜʥʷ 2016 ʨ.      
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ʌʦʨʤʘ ʍɯɯɯ-4 

 

ʉʢʣʘʜ ʧʨʘʮʽʚʥʠʢʽʚ ɻʦʣʦʚʥʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤ ʨʽʚʥʝʤ 

 ʩʪʘʥʦʤ ʥʘ 31.12.2016 ʨ. 

 

ʉ
ʧ
ʠ
ʩ
ʢ
ʦ
ʚ
ʘ
 
ʯ
ʠ
ʩ
ʝ
ʣ
ʴ
ʥ
ʽ
ʩ
ʪ
ʴ
 
ʧ
ʨ
ʘ
ʮ
ʽ
ʚ
ʥ
ʠ
ʢ
ʽ
ʚ

 

ɿ ʥʠʭ 

ɿʘ ʢʘʪʝʛʦʨʽʷʤʠ ɿʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤ ʨʽʚʥʝʤ 

ʢ
ʝ
ʨ
ʽ
ʚ
ʥ
ʠ
ʢ
ʠ

 

ʧ
ʨ
ʦ
ʬ
ʝ
ʩ
ʽ
ʦ
ʥ
ʘ
ʣ
ʠ

 

ʬ
ʘ
ʭ
ʽ
ʚ
ʮ
ʽ

 

ʪ
ʝ
ʭ
ʥ
ʽ
ʯ
ʥ
ʽ
 
ʩ
ʣ
ʫ
ʞ
ʙ
ʦ
ʚ
ʮ
ʽ

 

ʢ
ʚ
ʘ
ʣ
ʽ
ʬ
ʽ
ʢ
ʦ
ʚ
ʘ
ʥ
ʽ
 
ʨ
ʦ
ʙ
ʽ
ʪ
ʥ
ʠ
ʢ
ʠ

 

ʨ
ʦ
ʙ
ʽ
ʪ
ʥ
ʠ
ʢ
ʠ
 
ʥ
ʘ
ʡ
ʧ
ʨ
ʦ
ʩ
ʪ
ʽ
ʰ
ʠ
ʭ
 

ʧ
ʨ
ʦ
ʬ
ʝ
ʩ
ʽ
ʡ

 

ʄ
ʘ
ʛ
ʽ
ʩ
ʪ
ʨ
ʠ

 

ʩ
ʧ
ʝ
ʮ
ʽ
ʘ
ʣ
ʽ
ʩ
ʪ
ʠ

 

ʙ
ʘ
ʢ
ʘ
ʣ
ʘ
ʚ
ʨ
ʠ

 

ʤ
ʦ
ʣ
ʦ
ʜ
ʰ
ʽ
 
ʩ
ʧ
ʝ
ʮ
ʽ
ʘ
ʣ
ʽ
ʩ
ʪ
ʠ

 

ʢ
ʚ
ʘ
ʣ
ʽ

ʬ
ʽ
ʢ
ʦ
ʚ
ʘ
ʥ
ʽ
 
ʨ
ʦ
ʙ
ʽ
ʪ
ʥ
ʠ
ʢ
ʠ

 

1 2 3 4 5 6 7 8 9 10 11 12 

    162 29 94 6 4 6 23 23 97 2 6 6 

 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ             ʗ.ʉ. ʗʮʢʽʚ 

 

30.12.2016 ʨ.  

ɺʠʢ. ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69 
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    ʉ ʇ ʀ ʉ ʆ ʂ 
ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʚʝʜʫʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ 

ʩʪʘʥʦʤ ʥʘ 31.12.2016 ʨ. 
ɯʥʩʪʠʪʫʪ ï ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ˉˉ 

ʧ/ʧ 

 

ʇʨʽʟʚʠʱʝ,  

ʽʤô̫  ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ 

 

ʈʽʢ 

ʥʘʨʦʜ-

ʞʝʥʥʷ 

 

ʅʘʮʽʦ-

ʥʘʣʴ-

ʥʽʩʪʴ 

 

ʇʦʩʘʜʘ 

(ʜʦʜʘʪʢʦʚʦ 

ʚʢʘʟʘʪʠ  

ñʟʘ 

ʩʫʤʽʩʥʠʮʪ-

ʚʦʤò, ñʙʝʟ 

ʦʧʣʘʪʠò, 

ʚ.ʦ.) 

 

ʅʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ 

 

ɺʯʝʥʝ 

ʟʚʘʥʥʷ 

 

ʐʠʬʨ ʽ ʥʘʟʚʘ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ɼʘʪʘ 

ʦʩʪʘʥʥʴʦʛʦ 

ʦʙʨʘʥʥʷ ʥʘ 

ʧʦʩʘʜʫ 

(ʢʦʥʢʫʨʩ, 

ʦʩʪʘʥʥʷ 

ʘʪʝʩʪʘʮʽʷ 

ʯʠ ʧʨʠ-

ʟʥʘʯʝʥʥʷ  

ʥʘ ʧʦʩʘʜʫ) 

 

ʂʝʨʽ

ʚʥʠʮ

ʪʚʦ 

ʘʩʧʽ-

ʨʘʥ-

ʪʘʤʠ 

1 2 3 4 5 6 7 8 9 10 

 ɺʽʜʜʽʣʝʥʥʷ ˉ 1         

 1.1.ɺʽʜʜʽʣ ʘʩʪʨʦʤʝʪʨʽʾ ʪʘ 

ʢʦʩʤʽʯʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ 

        

 

1. 

 

ʄɽɼɺɽɼʉʔʂʀʁ 

ʄʠʭʘʡʣʦ ʄʠʭʘʡʣʦʚʠʯ 

 

 

02.08. 

1961 

 

ʋʢʨ. 

ɺ.ʦ. 

ʟʘʚ. ʚʽʜʜʽʣʫ 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2015 

 

 

 

2. 

 

ɻʃʋʑɽʅʂʆ 

ʖʨʽʡ ʄʠʭʘʡʣʦʚʠʯ 

 

19.04. 

1951 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʥ̔ʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

09.02.2006 

 

 

3. 

 

ʇɸʇ 

ɺʽʢʪʦʨ ʆʣʝʢʩʽʡʦʚʠʯ 

 

09.09. 

1980 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2010 
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1 2 3 4 5 6 7 8 9 10 

 

4. 

 

ʍʆɼɸ 

ʆʣʝʛ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

  

 

29.12. 

1969 

 

ʈʦʩ. 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

08.01.2008 

 

 

 

5. 

 

 

ɯʑɽʅʂʆ 

ʄʘʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

 

29.07. 

1987 

 

ʋʢʨ. 

 

ʅʘʫʢ. 

ʩʧʽʚʨ. 

 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.04.2014 

 

 

6. 

 

ʂʋɼʃɸʁ 

ʆʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʦʚʠʯ 

 

24.05. 

1954 

 

ʋʢʨ. 

 

ʇʨ.ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.09.2015 

 

 

7. 

 

ɭʄɽʎʔ 

ɸʜʝʣʴ ɯʚʘʥʽʚʥʘ 

 

 

21.11. 

1938 

 

 ʋʢʨ. 

 

ʄʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

02.06.2003 

 

 

8. 

 

ɾɸɹʆʈʆɺʉʔʂʀʁ 

ɺʽʪʘʣʽʡ ʇʝʪʨʦʚʠʯ 

 

20.07. 

1988 

 

ʋʢʨ. 

 

ʄʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2015 

 

 1.1.1.ʃʘʙʦʨʘʪʦʨʽʷ ʘʩʪʨʦʤʝʪʨʽʾ         

 

9. 
 

ʃɸɿʆʈɽʅʂʆ 

ʇʝʪʨʦ ʌʝʜʦʨʦʚʠʯ 

 

12.07. 

1952 

 

ʋʢʨ. 

 

ɿʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2014 

 

 

10. 

 

ɸʅɼʈʋʂ 

ɺʽʪʘʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

 

04.10. 

1958 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

07.02.2006 
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1 2 3 4 5 6 7 8 9 10 

 

11. 

 

ʐɸʊʆʍɯʅɸ 

ʉʚʽʪʣʘʥʘ ɺʘʜʠʤʽʚʥʘ 

 

 

09.05 

1962 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.09.2015 

 

 

12. 

 

ʂʋɿʔʂʆɺ 

ɺʦʣʦʜʠʤʠʨ ʇʘʚʣʦʚʠʯ 

 

 

17.07. 

1949 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʪʝʭ.ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.09.2005 

 

 1.2.ɺʽʜʜʽʣ ʘʪʤʦʩʬʝʨʥʦʾ ʦʧʪʠʢʠ 

ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ 

        

 

13. 

 

ʉʀʅʗɺʉʔʂʀʁ 

ɯʚʘʥ ɯʚʘʥʦʚʠʯ 

 

15.08. 

1978 

 

ʋʢʨ. 

 

ɺ.ʦ.ʟʘʚ. 

ʚʽʜʜʽʣʫ 

 

ʂʘʥʜʠʜʘʪ 

ʪʝʭʥʽʯʥʠʭ

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.10.2016 

 

 

   14. 

 

ʉʆʉʆʅʂɯʅ 

ʄʠʭʘʡʣʦ ɻʨʠʛʦʨʦʚʠʯ 

 

05.09. 

1946 

 

ʈʦʩ. 

 

ʇʨ.ʥʘʫʢ. 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

ʂʘʥʜʠʜʘʪ 

ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ 

 

ʉ.ʥ.ʩ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

09.02.2006 

 

 

15. 

 

ɭʈʔʆʄɽʅʂʆ 

ʅʘʪʘʣʽʷ ʆʣʝʢʩʽʾʚʥʘ 

 

12.05. 

1951 

 

ʈʦʩ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ  

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

09.02.2006 

 

 

16. 

ɹʆɺʏɸʃʖʂ 

ɸʥʜʨʽʡ ʇʘʚʣʦʚʠʯ 

 

 

02.08. 

1987 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.02.2016 

 

 

17. 

 

ɯɺɸʅʆɺ 

ʖʨʽʡ ʉʪʨʘʪʦʥʦʚʠʯ 

 

16.09. 

1945 

 

ʈʦʩ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.12.2009 
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18. 

 

ɼɽʃɽʎ 

ʆʣʝʢʩʘʥʜʨ ʉʝʤʝʥʦʚʠʯ 

 

02.09. 

1955 

 

ɹʽʣʦʨʫʩ 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

09.02.2006 

 

 1.3.ɺʽʜʜʽʣ ʬʽʟʠʢʠ ʧʣʘʥʝʪʥʠʭ 

ʩʠʩʪʝʤ 

        

 

19. 

 

ɺɯɼʔʄɸʏɽʅʂʆ 

ɸʥʘʪʦʣʽʡ ʇʝʪʨʦʚʠʯ 

 

17.11. 

1952 

 

ʋʢʨ. 

 

ɿʘʚ. ʚʽʜʜʽʣʫ 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

02.03.2000 

 

1 

ʘʩ

ʧ. 

 

20. 

 

ɼʃʋɻɸʏ 

ɾʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ 

 

21.09. 

1947 

 

ɭʚʨ. 

 

ʇʨ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2014 

 

 

21. 

 

ʅɽɺʆɼʆɺʉʔʂʀʁ 

ʇʝʪʨʦ ɺʽʢʪʦʨʦʚʠʯ 

 

12.05. 

1952 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.06.2005 

 

 

22. 

 

ʂʋɿʅɭʎʆɺɸ 

ʖʣʽʘʥʘ ɻʝʥʥʘʜʽʾʚʥʘ 

 

10.12. 

1974 

 

ʈʦʩ. 

 

ʄʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

09.02.2006 

 

 

23. 

 

ʂʈʋʐɽɺʉʔʂɸ 

ɺʽʢʪʦʨʽʷ ʄʠʢʦʣʘʾʚʥʘ 

 

28.07. 

1976 

 

ʈʦʩ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜ. 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2013 

 

 

24. 

 

ɿɸʍʆɾɸʁ 

ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

 

01.12 

1984 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

ʂʘʥʜ. 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2015 
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25. 

 

ʆɺʉɸʂ 

ʆʣʝʢʩʘʥʜʨ ʉʪʝʧʘʥʦʚʠʯ 

 

 

31.07. 

1962 

 

ʋʢʨ. 

 

ʉʪ. 

ʥʘʫʢ.ʩʧʽʚʨ. 

 

ʂʘʥʜ. 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.10.2012 

 

 1.3.1.ʃʘʙʦʨʘʪʦʨʽʷ ʬʽʟʠʢʠ 

ʤʘʣʠʭ ʪʽʣ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ 

        

 

26. 

ʂʆʈʉʋʅ 

ʇʘʚʣʦ ʇʘʚʣʦʚʠʯ 

15.01. 

1957 

ʋʢʨ. ɿʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.07.2005 

 

 

27. 

 

ʈʆɿɽʅɹʋʐ 

ɺʽʨʘ ʂʘʣʝʥʠʢʽʚʥʘ 

 

12.12. 

1948 

 

ʋʢʨ. 

 

ɻʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.04.2015 

 

 

  28. 

 

ɹʆʈʀʉɽʅʂʆ 

ʉʝʨʛʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ 

 

06.02. 

1975 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

19.09.2008 

 

 

29. 

 

ɯɺɸʅʆɺɸ 

ʆʣʝʢʩʘʥʜʨʘ ɺʽʢʪʦʨʽʚʥʘ 

 

18.07. 

1978 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.04.2011 

 

1 

ʘʩ

ʧ. 

 

30. 

 

ʂʋʃʀʂ  

ɯʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ 

 

01.08. 

1959 

 

ʈʦʩ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.02.2008 

 

 

31. 

 

ʍɸʈʏʋʂ 

ʉʝʨʛʽʡ ɺʘʣʝʨʽʡʦʚʠʯ 

 

11.09. 

1981 

 

ʋʢʨ. 

 

ʄʦʣ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.11.2009 
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 1.4.ɺʽʜʜʽʣ ʬʽʟʠʢʠ ʉʦʥʮʷ         

 

32. 

 

ʑʋʂɯʅɸ  

ʅʘʪʘʣʽʷ ɻʝʥʥʘʜʽʾʚʥʘ 

 

27.07. 

1948 

 

ʈʦʩ. 

 

ɿʘʚ.ʚʽʜʜʽʣʫ 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

ʏʣ.-ʢʦʨ. 

ʅɸʅ 

ʋʢʨʘʾʥʠ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.12.2002 

 

 

 

33. 

 

ʂʆʉʊʀʂ  

ʈʦʤʘʥ ɯʚʘʥʦʚʠʯ 

 

26.05. 

1940 

 

ʋʢʨ. 

 

ɻʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʏʣʝʥ-ʢʦʨ.  

ʅɸʅ 

ʋʢʨʘʾʥʠ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2003 

 

34. 

 

 

ʆʉɯʇʆɺ 

ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

 

23.04. 

1958 

 

ʋʢʨ. 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉ.ʥ.ʩ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

07.02.2006 
 

 

35. 

 

ɺɸʉʀʃʔɭɺɸ 

ɯʨʠʥʘ ɽʜʫʘʨʜʽʚʥʘ 

 

12.10. 

1965 

 

ʈʦʩ. 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉ.ʥ.ʩ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

07.02.2006 

 

 

36. 

 

ʇɸʉɽʏʅʀʂ 

ʄʘʨʛʘʨʠʪʘ ʄʠʢʦʣʘʾʚʥʘ 

 

04.01. 

1947 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.11.2008 

 

 

37. 

 

ʆʃʔʐɽɺʉʔʂʀʁ 

ɺ'ʷʯʝʩʣʘʚ ʃʝʦʥʽʜʦʚʠʯ 

 

09.08. 

1984 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.02.2016 

 

 

38. 

 

ʏʆʈʅʆɻʆʈ 

ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

 

06.05. 

1974 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

07.02.2006 

 

 

39. 

 

ʉʋʍʆʈʋʂʆɺ 

ɸʥʜʨʽʡ ɺʘʣʝʨʽʡʦʚʠʯ 

 

23.08. 

1985 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

 

01.01.2014 
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 ʥʦʾ ʩʠʩʪʝʤʠ 

1 2 3 4 5 6 7 8 9 10 

 

40. 

 

 

ɹɽɿʇɸʃʔʂʆ 

ɺʦʣʦʜʠʤʠʨ ɻʨʠʛʦʨʦʚʠʯ 

 

28.12. 

1948 

 

ʋʢʨ. 

 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

ʅʝ ʤʘʻ 01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

01.11.2011 
 

 

 

   41. 

 

ʂʆʅɼʈɸʐʆɺɸ 

ʅʽʥʘ ʄʠʢʦʣʘʾʚʥʘ 

 

24.05. 

1946 

 

ʈʦʩ. 

 

ʅʘʫʢ.ʩʧʽʚʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉ.ʥ.ʩ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2016 

 

 

 

42. 

 

 

ʃʖɹʏʀʂ 

ʆʣʝʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

 

10.08. 

1975 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-

ʤʘʪ.ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.09.2005 

 

 1.5.ɺʽʜʜʽʣ ʬʽʟʠʢʠ ʟʽʨ ʪʘ 

ʛʘʣʘʢʪʠʢ 

        

 

43. 

 

ɯɿʆʊʆɺ 

ʖʨʽʡ ɯʚʘʥʦʚʠʯ 

 

26.02. 

1952 

 

ʈʦʩ. 

 

ɿʘʚ. ʚʽʜʜʽʣʫ 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ɸʢʘʜʝʤʽʢ 

ʅɸʅ 

ʋʢʨʘʾʥʠ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

02.03.2000 

 

 

 

44. 

 

ʇɸɺʃɽʅʂʆ 

ʗʢʽʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

 

24.01. 

1954 

 

ʋʢʨ. 

 

ɻʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.07.2011 

 

 

 

45. 

 

ʃʖɹʏʀʂ  

ʖʨʽʡ ʇʝʪʨʦʚʠʯ 

 

23.01. 

1972 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʅʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

08.02.2006 

 

 

46. 

 

ʂɸʄɯʅʉʔʂʀʁ 

ɹʦʛʜʘʥ ʄʘʨôʷʥʦʚʠʯ 

 

24.09. 

1973 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2011 
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47. 

 

ʐɽʄɯʅʆɺɸ 

ɺʘʣʝʥʪʠʥʘ ɸʥʜʨʽʾʚʥʘ 

 

21.10 

1946 

 

ɹʽʣʦʨʫʩ. 

 

ʇʨ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

07.02.2006 

 

 

48. 

 

 

ɯɺɸʅʖʂ 

ʆʣʝʢʩʽʡ ʄʠʭʘʡʣʦʚʠʯ 

 

 

19.08. 

1987 

 

ʋʢʨ. 

 

ɺ.ʦ.ʤʦʣ. 

ʥʘʫʢ.ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

  

01.01.2016 

 

 1.5.1.ʃʘʙʦʨʘʪʦʨʽʷ ʬʽʟʠʢʠ 

ʛʘʣʘʢʪʠʢ ʟ ʘʢʪʠʚʥʠʤ 

ʟʽʨʢʦʫʪʚʦʨʝʥʥʷʤ 

        

 

49. 

 

ʇɯʃʖɻɯʅ 

ʃʝʦʥʽʜ ʉʪʝʧʘʥʦʚʠʯ 

 

25.04. 

1955 

 

ʈʦʩ. 

 

ɺ.ʦ.ʟʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

 

ɼʦʢʪʦʨ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʏʣ.-ʢʦʨ. 

ʅɸʅ 

ʋʢʨʘʾʥʠ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2011 

 

 

 

50. 

 

ɻʋʉɭɺɸ 

ʅʘʪʘʣʽʷ ɻʨʠʛʦʨʽʚʥʘ 

 

01.07. 

1947 

 

ʋʢʨ. 

 

ɻʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2016 

 

 

51. 

 

 

ʍɸʈʏɽʅʂʆ 

ʅʽʥʘ ɺʘʩʠʣʽʚʥʘ 

 

29.03. 

1948 

 

ʈʦʩ. 

 

ʇʨ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.12.2003 

 

 

52.                        

                      

ʗʂʆɹʏʋʂ 

ʊʘʨʘʩ ʄʠʢʦʣʘʡʦʚʠʯ 

 

22.01. 

1983 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2011 

 

 

53. 

 

ɿɯʅʏɽʅʂʆ 

ɯʛʦʨ ɸʥʜʨʽʡʦʚʠʯ 

 

29.06. 

1986 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

 

01.16.2016 
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 ʥʘʫʢ ʘʩʪʨʦʥʦʤʽʷ 

 

1 2 3 4 5 6 7 8 9 10 

 

54. 

 

ʅʀʂʀʊʖʂ 

ʊʝʪʷʥʘ ɺʽʢʪʦʨʽʚʥʘ 

 

16.01. 

1976 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

08.02.2006 

 

 

55. 

 

ɺʆɺʂ 

ʂʘʪʝʨʠʥʘ ɹʦʨʠʩʽʚʥʘ 

 

12.04. 

1986 

 

ʋʢʨ. 

 

ɺ.ʦ.ʤʦʣ. 

ʥʘʫʢ.ʩʧʽʚʨ. 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.03.2015 

 

 1.6. ɺʽʜʜʽʣ 

ʧʦʟʘʛʘʣʘʢʪʠʯʥʦʾ 

ʘʩʪʨʦʥʦʤʽʾ ʪʘ 

ʘʩʪʨʦʽʥʬʦʨʤʘʪʠʢʠ 

        

 

56. 

 

ɺɸɺʀʃʆɺɸ 

ɯʨʠʥʘ ɹʦʨʠʩʽʚʥʘ 

 

10.07. 

1959 

 

ʋʢʨ. 

 

ɺ.ʦ.ʟʘʚ. 

ʚʽʜʜʽʣʫ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.10.2016 

 

1 

ʘʩʧ. 

 

57. 

 

 

ʂɸʈɸʏɽʅʎɽɺɸ 

ɺʘʣʝʥʪʠʥʘ ʖʭʠʤʽʚʥʘ 

 

14.07. 

1940 

 

ʋʢʨ. 

 

ʇʨʦʚ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2010 

 

 

58. 

 

ɽʃʀɰɺ  

ɸʥʜʨʽʡ ɸʥʜʨʽʡʦʚʠʯ 

 

22.08. 

1982 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2013 

 

 

59. 

 

ɹɸɹʀʂ 

ʖʨʽʡ ɺʽʢʪʦʨʦʚʠʯ 

 

23.08. 

1987 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘ ̒

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2015 

 

60. ɼʦʙʨʠʯʝʚʘ 

ɼʘʨ'ʷ ɺʽʢʪʦʨʽʚʥʘ 

 

17.03. 

 

ʋʢʨ. 

 

ʇʨ.ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

 

01.11.2016 
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1989 ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 
 

 

1 2 3 4 5 6 7 8 9 10 

 

61. 

 

ɰɾɸʂɽɺʀʏ 

ʆʣʝʥʘ ʄʠʭʘʡʣʽʚʥʘ 

 

29.03. 

1941 

 

ʋʢʨ. 

 

ʄʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

06.11.2000 

 

 

62. 

 

ɻʆʃʆɺʅʗ 

ɺʘʣʝʥʪʠʥʘ ɺʘʩʠʣʽʚʥʘ 

 

29.07. 

1956 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.04.2011 

 

 

63. 

 

 

ʇʋʃɸʊʆɺɸ 

ʅʘʜ̫̔  ɻʨʠʛʦʨʽʚʥʘ 

 

 

20.03. 

1984 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2015 

 

 

64. 

 

ɺɸʉʀʃɽʅʂʆ 

ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

 

 

10.12. 

1987 

 

ʋʢʨ. 

 

ʅʘʫʢ.ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.06.2016 

 

 

65. 

 

ɸʈʊɽʄɽʅʂʆ 

ʊʝʪʷʥʘ ɻʝʥʥʘʜʽʾʚʥʘ 

 

18.11. 

1975 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.03.2010 

 

 

 
1.6.1.ʃʘʙʦʨʘʪʦʨʽʷ ʢʦʩʤʽʯʥʠʭ 

ʧʨʦʤʝʥʽʚ 

        

 

66. 

 

ʐɸʍʆɺ 

ɹʦʨʠʩ ʆʣʝʢʩʽʡʦʚʠʯ 

 

07.11. 

1945 

 

ʈʦʩ. 

 

ɿʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-

ʤʘʪ.ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

08.02.2000 

 

 

 

67. 

 

ʄɸʃʆɺɯʏʂʆ 

 

13.03. 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

 

ʂʘʥʜʠʜʘʪ 

 

ʉʪ.ʥʘʫʢ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

 

07.02.2006 
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ʇʘʚʣʦ ʇʝʪʨʦʚʠʯ 

 

1954 ʩʧʽʚʨ. ʬʽʟ.-

ʤʘʪ.ʥʘʫʢ 

ʩʧʽʚʨ. ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 
 

 

1 2 3 4 5 6 7 8 9 10 

 

68. 

 

ʌɽɼʆʈʆɺ  

ʖʨʽʡ ɯʚʘʥʦʚʠʯ 

 

18.12. 

1947 

 

ʈʦʩ. 

 

ʇʨ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-

ʤʘʪ.ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

16.01.2016 

 

 

69. 

 

ʂʀɿʔʖʈʆɺ 

ʖʨʽʡ ɺʝʥʽʘʤʽʥʦʚʠʯ 

 

20.12. 

1957 

 

ʈʦʩ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-

ʤʘʪ.ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

07.02.2006 

 

 

70. 

 

ʂʆʃɽʉʅʀʂ 

ʖʨʽʡ ʃʝʦʥʽʜʦʚʠʯ 

 

27.10. 

1982 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʌʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2015 

 

 ɺʽʜʜʽʣʝʥʥʷ ˉ 2 

(ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ) 

        

 2.1.1.ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ 

ʩʝʢʪʦʨ 

        

 

71. 

 

ʈʆʄɸʅʖʂ 

ʗʨʦʩʣʘʚ ʆʨʝʩʪʦʚʠʯ 

 

29.11. 

1954 

 

ʋʢʨ. 

 

ɿʘʩʪ. 

ʢʝʨʽʚʥʠʢʘ 

ʅʅʎ 

 

ʂʘʥʜʠʜʘʪ 

ʪʝʭʥ. ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2016 

 

 

72. 

 

ʐɸɺʃʆɺʉʔʂʀʁ 

ɺʽʪʘʣʽʡ ɯʚʘʥʦʚʠʯ 

 

11.06. 

1953 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2016 

 

 

73. 

 

ʂɸʈɹʆɺʉʔʂʀʁ 

ɺ̔ʢʪʦʨ ʃʝʦʥʽʜʦʚʠʯ 

 

13.11. 

1958 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.04.2011 
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74. 

 

ɯɺɸʑɽʅʂʆ 

ʖʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

 

 

12.04. 

1961 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

    01.03.01 

 ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

23.06.2014 

 

 2.1.2.ʃʘʙʦʨʘʪʦʨʽʷ ʄɯɿʆʅ-ɸ         

 

75. 

 

ʂʈʗʏʂʆ  

ɯʚʘʥ ʇʘʚʣʦʚʠʯ 

 

12.11. 

1960 

 

ʋʢʨ. 

 

ɿʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

 

ʅʝ ʤʘʻ  

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2008 

 

 

76. 

 

 

ɺɸɺɯʃʆɺ 

ʉʝʨʛʽʡ ʉʝʨʛʽʡʦʚʠʯ 

 

 

28.12. 

1980 

 

ʋʢʨ. 

 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2014 

 

 

77. 

 

ʂʆʈʉʋʅʔ 

ɸʣʣʘ ʆʣʝʢʩʽʾʚʥʘ 

 

16.11 

1933 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2016 

 

 

 

 

78. 

 

ʂʆɺɸʃʔʏʋʂ 

ɻʝʦʨʛʽʡ ʋʣʷʥʦʚʠʯ 

 

 

06.05. 

1945 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2016 

 

 2.1.3.ʈʝʜʘʢʮʽʡʥʦ-ʚʠʜʘʚʥʠʯʘ       

ʛʨʫʧʘ 

        

     

79. 

 

ʂʃʀʄɽʅʂʆ 

ɺʦʣʦʜʠʤʠʨ ʄʫʩʽʡʦʚʠʯ 

 

04.08. 

1952 

 

ʋʢʨ. 

 

ɺʽʜʧ. 

ʩʝʢʨʝʪʘʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.09.2012 
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 2.1.4. ʃʘʙʦʨʘʪʨʽʷ 

ʰʚʠʜʢʦʧʣʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʟʽʨʢʘʭ 

        

 

80. 

 

ɾʀʃʗɭɺ 

ɹʦʨʠʩ ʖʭʠʤʦʚʠʯ 

 

08.02. 

1940 

 

ʈʦʩ. 

 

ɿʘʚ. 

ʣʘʙʦʨʘʪʦʨʽʾ 

 

ɼʦʢʪʦʨ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

12.09.1990 

 

 

 

81. 

 

ʉɺʗʊʆɻʆʈʆɺ 

ʆʣʝʛ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

 

30.01. 

1948 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

08.02.2006 

 

 

82. 

 

ɺɽʈʃʖʂ 

ɯʨʠʥʘ ɸʜʘʤʽʚʥʘ 

 

17.12. 

1964 

 

ʋʢʨ. 

 

ʅʘʫʢ. ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.02.2010 

 

83. ʇʆʍɺɸʃɸ 

ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

 

24.12. 

1986 

 

ʋʢʨ. 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2015 

 

 

84. 

 

ʇɭʊʋʍʆɺ 

ɺʦʣʦʜʠʤʠʨ ʄʠʢʦʣʘʡʦʚʠʯ 

 

 

11.01. 

1947 

 

ʈʦʩ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ ʩʠʩʪʝʤʠ 

 

01.01.2016 
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        ɺʽʜʜʽʣʝʥʥʷ ˉ 3 

(ʥʘʫʢʦʚʦ-ʽʥʬʦʨʤʘʮʽʡʥʝ) 
        

 3.1.ɸʂɯʆʎ         

 

85. 

 

ɺɽʃɽʉʔ 

ʆʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

 

11.01. 

1975 

 

ʋʢʨ. 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.03 

ɻʝʣʽʦʬʽʟʠʢʘ ʽ 

ʬʽʟʠʢʘ ʉʦʥʷʯ-

ʥʦʾ  ʩʠʩʪʝʤʠ 

 

01.01.2012 

 

 

86. 

 

ʇɸʂʋʃʗʂ 

ʃʶʜʤʠʣʘ ʂʘʟʠʤʠʨʽʚʥʘ 

 

25.12. 

1956 

 

ɹʽʣʦʨʫʩ. 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

07.02.2006 

 

 

  87. 

 

ʃʆɹʆʈʊɸʉ 

ɺʘʣʝʥʪʠʥ ɸʩʢʦʣʴʜʦʚʠʯ 

 

21.01. 

1951 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ-

ʝʣʝʢʪʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

08.02.2006 

 

 

88. 

 

ɺɽɼɽʅʀʏɽɺɸ 

ɯʨʠʥʘ ʇʝʪʨʽʚʥʘ 

 

26.04. 

1955 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

08.02.2006 

 

 

89. 

 

 

ɿʆʃʆʊʋʍɯʅɸ 

ɸʥʘʩʪʘʩʽʷ ɺʘʣʝʨʽʾʚʥʘ 

 

03.12. 

1981 

 

ʋʢʨ. 

 

ʄʦʣ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.04.2011 

 

 

  90. 

 

ɹʋʃʔɹɸ 

ʊʘʤʘʨʘ ʇʝʪʨʽʚʥʘ 

 

17.01. 

1955 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2016 
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           ɺʽʜʜʽʣʝʥʥʷ ˉ 4         

 ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʝ 

        

 

 

 

 

ʗʎʂɯɺ 

ʗʨʦʩʣʘʚ ʉʪʝʧʘʥʦʚʠʯ 

25.10. 

1940 

 

ʋʢʨ. 

 

ɼʠʨʝʢʪʦʨ ɼʦʢʪʦʨ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

ɸʢʘʜʝʤʽʢ 

ʅɸʅ 

ʋʢʨʘʾʥʠ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

25.04.2007 

 

1 ʘʩʧ. 

 

91. 

 

ʂʈɸɺʏʋʂ 

ʉʝʨʛʽʡ ɻʨʠʛʦʨʦʚʠʯ 

 

23.02. 

1955 

 

ʋʢʨ. 

ɿʘʩʪ. 

ʜʠʨʝʢʪʦʨʘ ʟ 

ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

25.04.2007 

 

 

92. 

 

ɹɽʈʎʀʂ 

ʇʝʪʝʨ ʇʝʪʝʨʦʚʠʯ 

 

16.09. 

1964 

 

ʋʛʦʨʝʮʴ 

ɿʘʩʪ. 

ʜʠʨʝʢʪʦʨʘ ʟ 

ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ 

 

ɼʦʢʪʦʨ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʉʪ.ʥʘʫʢ. 

ʩʧʽʚʨ. 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.01.2012 

 

1 

ʘʩʧ. 

 

93. 

 

ʉɺɸʏɯʁ  

ʃʽʜʽʷ ʄʠʢʦʣʘʾʚʥʘ 

 

 

    04.02. 

1970 

 

ʋʢʨ. 

 

ʋʯʝʥʠʡ 

ʩʝʢʨʝʪʘʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.01.2015 

 

 

94. 

 

ʐɽɺʏɽʅʂʆ 

ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ 

 

 

01.09. 

1951 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

 

ɼʦʢʪʦʨ 

ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ 

 

ʉʪ. ʥʘʫʢ. 

ʩʧʽʚʨ. 

05.11.13 

ʇʨʠʣʘʜʠ ʪʘ 

ʤʝʪʦʜʠ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʧʣʦʚʠʭ 

ʚʝʣʠʯʠʥ 

 

29.09.2011 
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                ʉʇʀʉʆʂ    

ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʥʝ ʚʝʜʫʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ 
  

ˉˉ 

ʧ/ʧ 

 

ʇʨʽʟʚʠʱʝ,  

ʽʤô̫  ʪʘ ʧʦ-ʙʘʪʴʢʦʚʽ 

 

ʈʽʢ 

ʥʘʨʦʜ-

ʞʝʥʥʷ 

 

ʅʘʮʽʦ-

ʥʘʣʴ-

ʥʽʩʪʴ 

 

ʇʦʩʘʜʘ 

(ʜʦʜʘʪʢʦʚʦ 

ʚʢʘʟʘʪʠ  

ñʟʘ 

ʩʫʤʽʩʥʠʮʪ-

ʚʦʤò, ñʙʝʟ 

ʦʧʣʘʪʠò, ʚ.ʦ.) 

 

ʅʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ 

 

ɺʯʝʥʝ 

ʟʚʘʥʥʷ 

 

ʐʠʬʨ ʽ ʥʘʟʚʘ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ɼʘʪʘ 

ʦʩʪʘʥʥʴʦʛʦ 

ʦʙʨʘʥʥʷ ʥʘ 

ʧʦʩʘʜʫ 

(ʢʦʥʢʫʨʩ, 

ʦʩʪʘʥʥʷ 

ʘʪʝʩʪʘʮʽʷ ʯʠ 

ʧʨʠ-ʟʥʘʯʝʥʥʷ  

ʥʘ ʧʦʩʘʜʫ) 

 

ʂʝʨʽʚ

ʥʠʮ-

ʪʚʦ 

ʘʩʧʽ-

ʨʘʥ-

ʪʘʤʠ 

1 2 3 4 5 6 7 8 9 10 

 2.1.2. ʃʘʙʦʨʘʪʦʨʽʷ ʄɯɿʆʅ-ɸ         

 

1. 

 

ʃɸɿʆʈɽʅʂʆ 

ɻʘʣʠʥʘ ɸʥʜʨʽʾʚʥʘ 

 

12.03. 

1951 

 

ʋʢʨ. 

 

ɯʥʞʝʥʝʨ 

1 ʢ. 

 

ʅʝ ʤʘʻ 

 

ʅʝ ʤʘʻ 

01.03.02 

ɸʩʪʨʦʬʽʟʠʢʘ  

ʽ ʨʘʜʽʦ-

ʘʩʪʨʦʥʦʤʽʷ 

 

01.04.2015 

 

 

 4.4. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʚʽʜʜʽʣ         

 

2. 

 

ʂɯɿʖʅ  

ʃʶʙʦʚ ʄʠʢʦʣʘʾʚʥʘ 

 

28.07. 

1938 

 

ʋʢʨ. 

 

ʇʨʦʚ. 

ʽʥʞʝʥʝʨ 

 

ʂʘʥʜʠʜʘʪ 

ʬ̔ ʟ.-ʤʘʪ. 

ʥʘʫʢ 

 

ʅʝ ʤʘʻ 

01.03.01 

ɸʩʪʨʦʤʝʪʨʽʷ  

ʽ ʥʝʙʝʩʥʘ 

ʤʝʭʘʥʽʢʘ 

 

01.10.2016 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ  

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ             ʗ.ʉ.ʗʮʢʽʚ 
 

ʋʯʝʥʠʡ ʩʝʢʨʝʪʘʨ                                  ʃ.ʄ.ʉʚʘʯʽʡ 
30.12.2016  
ɺʠʢ. ʇʘʥʯʝʥʢʦ ʃ.ɺ.. 526-09-69 
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ʉ ʧ ʠ ʩ ʦ ʢ 

ʧʨʠʡʥʷʪʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫ ɻʦʣʦʚʥʫ ʘʩʪʨʦʥʦʤʽʯʥʫ ʦʙʩʝʨʚʘʪʦʨʽ ʁʅɸʅ ʋʢʨʘʾʥʠ 

ʟ 01.01.2016 ʨ. ʧʦ 01.01.2017 ʨ. 

ˉ

ˉ 

ʧ/ʧ 

ʇʨʽʟʚʠʱʝ,  

ʤ̔ô̫  ʪʘ  

ʧʦ ʙʘʪʴʢʦʚʽ 

ʇʦʩʘʜʘ ʅʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ,  

ʚʯʝʥʝ 

ʟʚʘʥʥʷ 

ʇʽʜʩʪʘʚʘ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʥʘ 

ʨʦʙʦʪʫ 

ʆʩʪʘʥʥʻ 

ʤʽʩʮʝ ʨʦʙʦʪʠ 

1 2 3 4 5 6 

1. ɼʦʙʨʠʯʝʚʘ 

ɼʘʨ'ʷ ɺʽʢʪʦʨʽʚʥʘ 

ʇʨʦʚʽʜʥʠʡ 

ʽʥʞʝʥʝʨ 

ʅʝ ʤʘʻ, 

ʥʝ ʤʘʻ. 

 ɸʩʧʽʨʘʥʪʫʨʘ 

ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 
ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ       ʗ.ʉ. ʗʮʢʽʚ 

 

 30     ʛʨʫʜʥʷ       2016 ʨ. 

 

ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69 
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ʉ ʧ ʠ ʩ ʦ ʢ 

ʟʚʽʣʴʥʝʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʟ ɻʦʣʦʚʥʦ ʾʘʩʪʨʦʥʦʤʽʯʥʦ ʾʦʙʩʝʨʚʘʪʦʨʽ ʾʅɸʅ ʋʢʨʘʾʥʠ 

ʟ 01.01.2016 ʨ. ʧʦ 01.01.2017 ʨ. 
ˉ  ̄

ʧ/ʧ 

ʇʨʽʟʚʠʱʝ,  

ʽʤô̫  ʪʘ  

ʧʦ ʙʘʪʴʢʦʚʽ 

 

 

ʇʦʩʘʜʘ 

ʅʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ,  

ʚʯʝʥʝ 

ʟʚʘʥʥʷ 

ˉ ʥʘʢʘʟʫ ʧʨʦ 

ʟʚʽʣʴʥʝʥʥʷ, ʜʘʪʘ, 

ʧʨʠʯʠʥʘ 

ʟʚʽʣʴʥʝʥʥʷ 

ʇʨʠ-

ʤʽʪʢʠ 

1 2 3 4 5 6 

1. ʂʨʠʰʪʘʣʴ 

ʆʣʝʢʩʘʥʜʨ 

ʅʝʢʪʘʨʽʡʦʚʠʯ 

 

ɿʘʚʽʜʫʚʘʯ 

ʚʽʜʜʽʣʫ 

 

ɼ.ʬ.-ʤ.ʥ., 

ʩ.ʥ.ʩ. 

ˉ 31-ʂ 

30.09.2016 

ɿʘ ʧʝʨʝʚʦʜʦʤ ʜʦ 

ʽʥʩʪʠʪʫʪʫ 

ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

 

2. ɺʦʡʮʝʭʦʚʩʴʢʘ 

ɸʥʥʘ  

ɼʤʠʪʨʽʚʥʘ 

ʉʪʘʨʰʠʡ 

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

 

ʂ.ʬ.-ʤ.ʥ. 

 

ˉ 31-ʂ 

30.09.2016 

ɿʘ ʧʝʨʝʚʦʜʦʤ ʜʦ 

ʽʥʩʪʠʪʫʪʫ 

ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

 

3. ɻʝʨʘʩʠʤʝʥʢʦ 

ʉʚʽʪʣʘʥʘ 

ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʅʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

 

ʂ.ʬ.-ʤ.ʥ. 

 

ˉ 31-ʂ 

30.09.2016 

ɿʘ ʧʝʨʝʚʦʜʦʤ ʜʦ 

ʽʥʩʪʠʪʫʪʫ 

ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

 

 

4. ʈʦʟʝʥʙʫʰ 

ʆʣʝʢʩʘʥʜʨ 

ɽʣʴʤʘʨʦʚʠʯ 

ʇʨʦʚʽʜʥʠʡ 

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

 

ʂ.ʬ.-ʤ.ʥ., 

ʩ.ʥ.ʩ. 

ʅʘʢ. ˉ 9-ʂ 

24.03.2016 

ɿʘ ʚʣʘʩʥʠʤ 

ʙʘʞʘʥʥʷʤ 

 

5. ʄʠʭʘʡʣʠʮʴʢʘ 

ʅʽʥʘ 

ɻʨʠʛʦʨʽʚʥʘ 

ʄʦʣʦʜʰʠʡ 

ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʥʠʢ 

 

 

ʅʝ ʤʘʻ, 

ʥʝ ʤʘʻ 

ʅʘʢ.ˉ 37-ʂ 

04.11.2016 

ʋ ʟʚ'ʷʟʢʫ ʟ 

ʧʨʦʛʫʣʘʤʠ ʙʝʟ 

ʧʦʚʘʞʥʠʭ 

ʧʨʠʯʠʥ. 

 

  

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ 
ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ       ʗ.ʉ. ʗʮʢʽʚ 

 

  30      ʛʨʫʜʥʷ       2016 ʨ. 

ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69 
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ɼ ʦ ʚ ʽ ʜ ʢ ʘ 

ʧʨʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʥʘ 01.01.2017 ʨ. 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

 

 

ˉ  

 ʉʧʠʩʢʦʚʘ 

ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʨʘʮʽʚʥʠʢʽʚ  

(ʙʝʟ 

ʩʫʤʽʩʥʠʢʽʚ) 

ʩʪʘʥʦʤ ʥʘ 

01.01.2016 ʨ. 

 

ɿ ʥʠʭ 

ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ɿ ʯʠʩʣʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ: 

 

 

ʇʨ

ʠ-

ʤʽʪ

ʢʠ 

ɼʦʢʪʦʨʽʚ 

ʥʘʫʢ 

ʂʘʥʜʠʜʘʪʽ

ʚ ʥʘʫʢ 

ɹʝʟ 

ʚʯʝʥʦʛʦ  

ʩʪʫʧʝʥʷ 

1. ɺ ʩ ʴ ʦ - 

ʛʦ** 

ʧʦ 

ʫʩʪʘʥʦʚʽ 

(ʦʨʛʘʥʽʟʘ

ʮʽʾ) 

 

 

162/76 

 

 

94/36 

 

 

16/7 

 

 

50/18 

 

 

28/11 

 

ɺ 

ʪ.ʯ. 

 

2. 

 

ɻʦʣʦʚʥʘ 

ʫʩʪʘʥʦʚʘ 

      

 

3. 

ɰʾ 

ʧʽʜʨʦʟʜʽ-

ʣʠ ʪʘ ʾʭ 

ʤʽʩʮʝ-

ʟʥʘʭʦʜʞʝ

ʥʥʷ 

      

 

ɼʠʨʝʢʪʦʨ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ                                     ʗ.ʉ. ʗʮʢʽʚ 

 

ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ         

   

** - ʫʩʪʘʥʦʚʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʽʥʦʛʦʨʦʜʥʽʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʟʘʧʦʚʥʶʶʪʴ ʣʠʰʝ 

ʧʝʨʰʠʡ ʨʷʜʦʢ. 

 

ʇʘʥʯʝʥʢʦ ʃ.ɺ., 526-09-69 

ñ30ò      ʛʨʫʜʥʷ       2016  ʨ. 
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ʌʆʈʄɸ XɯV-1 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʧʨʠʣʘʜʫ, ʤʘʨʢʘ, ʬʽʨʤʘ ʚʠʨʦʙʥʠʢ, ʢʨʘʾʥʘ  ɺʘʨʪʽʩʪʴ ʟʘʢʫʧʽʚʣʽ 

(ʪʠʩ. ʛʨʥ.) 

ɿʘʛʘʣʴʥʠʡ ʬʦʥʜ 

ɼʝʨʞʙʶʜʞʝʪʫ  

ʉʧʝʮʽʘʣʴʥʠ

ʡ ʬʦʥʜ 

ɼʝʨʞ-

ʙʶʜʞʝʪʫ 

  ɺʩʴʦʛʦ ʚ ʪ.ʯ.  ʯʝʨʝʟ 

ɼʋʄʊɿ 

ʅɸʅ 

ʋʢʨʘʾʥʠ  
1 2 3 4 5 

- - - - - 

 

 

ʌʆʈʄɸ XɯV-2  
ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʧʨʠʣʘʜʫ, ʤʘʨʢʘ, ʬʽʨʤʘ ʚʠʨʦʙʥʠʢ, ʢʨʘʾʥʘ  ɺʘʨʪʽʩʪʴ ʟʘʢʫʧʽʚʣʽ 

(ʪʠʩ. ʛʨʥ.) 

ɿʘʛʘʣʴʥʠʡ ʬʦʥʜ 

ɼʝʨʞʙʶʜʞʝʪʫ  

ʉʧʝʮʽʘʣʴʥʠ

ʡ ʬʦʥʜ 

ɼʝʨʞ-

ʙʶʜʞʝʪʫ 

  

 
ɺʩʴʦʛʦ 

 

ʚ ʪ.ʯ.  ʯʝʨʝʟ 

ɼʋʄʊɿ 

ʅɸʅ 

ʋʢʨʘʾʥʠ  
1 2 3 4 5 

1 ʊʝʣʝʩʢʦʧ Celestron NexStar 47,1 - - 

2 ʎʠʬʨʦʚʘ ʢʘʤʝʨʘ Zwooptical 29,1   

3 ʇʦʚʦʨʦʪʥʠʡ ʧʨʠʩʪʨʽʡ, ʩʫʤʽʩʥʠʡ ʟ ʢʘʤʝʨʘʤʠ 25,1   

4 ʎʠʬʨʦʚʘ ʢʘʤʝʨʘ Zwooptical 18,7   

 ʈʘʟʦʤ: 120,00 - - 

 

 

ʌʆʈʄɸ XɯV-3 

ˉ 

ʧ/ʧ 

ɼʞʝʨʝʣʘ ʧʨʠʜʙʘʥʥʷ ʇɽʆʄ ʂʽʣʴʢʽʩʪʴ (ʰʪ.) ɺʘʨʪʽʩʪʴ ʟʘʢʫʧʽʚʣʽ 

(ʪʠʩ. ʛʨʥ.) 

1 ɿʘʛʘʣʴʥʠʡ ʬʦʥʜ ɼʝʨʞʙʶʜʞʝʪʫ, - - 

2 ʚ ʪ.ʯ.  ʯʝʨʝʟ ɼʋʄʊɿ ʅɸʅ ʋʢʨʘʾʥʠ - - 

3 ʉʧʝʮʽʘʣʴʥʠʡ ʬʦʥʜ ɼʝʨʞʙʶʜʞʝʪʫ 

 

 

 

 

 

 

 

 

 

 ʈʘʟʦʤ:   

 

 

 

  ʌʆʈʄɸ XɯV-4 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʧʨʠʣʘʜʫ (ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʪʘ 

ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ) ʽ ʡʦʛʦ ʤʘʨʢʘ, ʬʽʨʤʘ 

ʚʠʨʦʙʥʠʢ, ʢʨʘʾʥʘ ʧʦʭʦʜʞʝʥʥʷ 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʧʦʪʨʝʙʠ ʟʘʢʫʧʽʚʣʽ 

ʧʨʠʣʘʜʫ (ʦʙʣʘʜʥʘʥʥʷ) ʚ ʨʦʟʨʽʟʽ  ʥʘʫʢʦʚʦʾ 

ʪʝʤʘʪʠʢʠ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʩʪʘʥʦʚʦʶ  

ɺʘʨʪʽʩʪʴ,  

ʜʦʣ. ʉʐɸ ʘʙʦ 

ʻʚʨʦ  

1 2 3 4 

- - - - 
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 ʌʆʈʄɸ XV-1 

ɽʣʝʢʪʨʦʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ 

 

 
ɺʥʫʪʨʽʰʥʽ ʨʝʩʫʨʩʠ 

ʅʘʟʚʠ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʻ ʚʣʘʩʥʽʩʪʶ 

ʫʩʪʘʥʦʚʠ 

ʂʘʪʝʛʦʨʽʷ 

ʨʝʩʫʨʩʫ (ʚʝʙ-

ʩʪʦʨʽʥʢʘ, ʝ-

ʙʽʙʣʽʦʪʝʢʘ, 

ʙʘʟʘ ʜʘʥʠʭ ʪʘ 

ʟʥʘʥʴ, ʩʣʦʚʥʠʢ, 

ʥʘʫʢʦʚʠʡ ʟʚʽʪ, 

ʜʦʢʫʤʝʥʪ, 

ʥʘʨʠʩ, ʘʫʜʽʦ- 

ʟʘʧʠʩ ʪʦʱʦ) 

ʊʝʢʩʪʦʚʠʡ ʦʧʠʩ ʟʤʽʩʪʫ ʨʝʩʫʨʩʫ, ʚʢʣʶʯʘʶʯʠ ʨʝʟʶʤʝ ʘʙʦ 

ʨʝʬʝʨʘʪ ʜʣʷ ʦʙôʻʢʪʽʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʦʧʠʩ 

ʟʤʽʩʪʫ ʚʽʟʫʘʣʴʥʠʭ ʘʙʦ ʟʚʫʢʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʬʦʨʤʘʪʫ 

ʮʠʬʨʦʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʩʫʨʩʫ, ʡʦʛʦ 

ʨʦʟʤʽʨʥʦʩʪʽ 

(ʦʙôʻʤʥʽ 

ʧʨʦʩʪʦʨʦʚʽ 

ʪʘ/ʘʙʦ ʯʘʩʦʚʽ 

ʧʘʨʘʤʝʪʨʠ), 

ʩʪʘʥʜʘʨʪʠ ʪʦʱʦ 

ʎʠʬʨʦʚʽ ʘʜʨʝʩʠ ʨʝʩʫʨʩʽʚ ʜʦ 

ʷʢʠʭ ʻ ʪʝʣʝʢʦʤʫʪʘʮʽʡʥʠʡ 

ʜʦʩʪʫʧ 

1 2 3 4 5 

1. ʉʘʡʪ ɻʦʣʦʚʥʦʾ 

ʘʩʪʨʦʥʦʤʽʯʥʦʾ 

ʦʙʩʝʨʚʘʪʦʨʽʾ ʅɸʅ 

ʋʢʨʘʾʥʠ 

 

ɺʝʙ-ʩʘʡʪ  ʈʝʩʫʨʩ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʦʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ ɻɸʆ ʅɸʅʋ ʟ 90-ʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ 

ɺ 2014-2015 ʨʨ. ʚʠʢʦʥʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʨʝʩʫʨcʫ. ʅʦʚʘ ʚʝʨʩʽʷ 

ʩʘʡʪʫ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʨʦʙʦʯʽʡ ʧʣʘʪʬʦʨʤʽ Joomla 2.5.  

ʈʝʩʫʨʩ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ ʟ ʽʩʪʦʨʽʾ ɻɸʆ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʘʨʢʫ ʥʘʷʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʩʧʦʩʪʝʨʝʞʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʧʦʪʦʯʥʽ ʥʦʚʠʥʠ ʽ ʜʦʢʫʤʝʥʪʠ.  

ʉʘʡʪ ʨʦʟʨʦʙʣʝʥʠʡ ʫʢʨʘʾʥʩʴʢʦʶ ʽ  ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ. 

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~1200Mb 

http://www.mao.kiev.ua  

2. ʉʘʡʪ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫ çʋʢʨʘʾʥʩʴʢʘ 

ʚʽʨʪʫʘʣʴʥʘ 

ʦʙʩʝʨʚʘʪʦʨʽʷè 

 

ɺʝʙ-ʩʘʡʪ  ʈʝʩʫʨʩ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʦʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ ʋʢʨɺʆ ʟ 2013 ʨʦʢʫ.  

ʉʘʡʪ ʋʢʨɺʆ ʩʪʚʦʨʝʥʠʡ ʽ ʬʫʥʢʮʽʦʥʫʻ, ʷʢ ʤʽʩʮʝ ʜʠʩʣʦʢʘʮʽʾ ʙʘʟ 

ʜʘʥʠʭ, ʩʝʨʚʽʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʜʦʢʫʤʝʥʪʽʚ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʋʢʨɺʆ. ʅʘ ʩʘʡʪʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʽʥʪʝʨʬʝʡʩʠ ʜʦʩʪʫʧʫ ʜʦ ʪʨʴʦʭ ʙʘʟ 

ʜʘʥʠʭ:  ɹɼ ʆʙôʻʜʥʘʥʦʛʦ ʎʠʬʨʦʚʦʛʦ ɸʨʭʽʚʫ (ʆʎɸ) ʬʦʪʦʛʨʘʬʽʯʥʠʭ 

ʽ ʇɿɿ ʩʧʦʩʪʝʨʝʞʝʥʴ   (DBGPA V2.0), ɯʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʘ 

ʩʠʩʪʝʤʘ ñɸʩʪʨʦʥʦʤʠ - ʋʢʨʘʾʥʘò ʽ ʧʽʣʦʪʥʠʡ ʧʨʦʝʢʪ ʮʠʬʨʦʚʦʾ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʥʘ ʙʘʟʽ ʬʦʪʦʛʨʘʬʽʯʥʦʛʦ ʘʨʭʽʚʫ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~400Mb 

http://ukr-vo.org  
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ʝʣʝʢʪʨʦʥʥʽ  ʚʝʨʩʽʾ ʟʦʨʷʥʠʭ ʢʘʪʘʣʦʛʽʚ ʟ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʧʦʰʫʢʦʚʠʤʠ 

ʽʥʪʝʨʬʝʡʩʘʤʠ ʜʣʷ ʧʦʰʫʢʫ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

ʈʦʟʨʦʙʢʘ ʩʘʡʪʫ ʽ ʚʩʽʭ ʩʝʨʚʽʩʽʚ ʚʠʢʦʥʘʥʘ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ PHP+MySQL+JS  

3. ɽʣʝʢʪʨʦʥʥʠʡ 

ʢʘʪʘʣʦʛ ʙʽʙʣʽʦʪʝʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ. 

 

E-ʙʽʙʣʽʦʪʝʢʘ ɹʘʟʘ ʜʘʥʠʭ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʘʪʘʣʦʛʫ ʙʽʙʣʽʦʪʝʢʠ ɻɸʆ ʅɸʅʋ ʥʘʣʽʯʫʻ 

ʙʽʣʴʰʝ 14 ʪʠʩʷʯ ʥʘʡʤʝʥʫʚʘʥʴ ʚʠʜʘʥʴ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʙʽʙʣʽʦʪʝʯʥʽ 

ʬʦʥʜʠ.  ɹʘʟʘ ʜʘʥʠʭ ʢʝʨʦʚʘʥʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ  ʽ ʜʦʩʪʫʧʥʘ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ 

ʽʥʪʝʨʬʝʡʩʫ: ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ, ʟ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʘʚʪʦʨʠʟʘʮʽʶ 

ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʽ ʧʦʰʫʢʦʚʦʤʫ ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ 

ʜʣʷ ʧʦʰʫʢʫ ʜʞʝʨʝʣ ʫ ʬʦʥʜʘʭ ʙʽʙʣʽʦʪʝʢʠ. 

ʈʦʟʨʦʙʢʘ ʦʥʣʘʡʥʦʚʦʛʦ ʩʝʨʚʽʩʫ ʚʠʢʦʥʘʥʘ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ PHP+MySQL+JS  

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~50 Mb 

http://www.mao.kiev.ua/biblio/cat

alogue/userindex.php 

 

4. ɽʣʝʢʪʨʦʥʥʘ 

ʢʘʨʪʦʪʝʢʘ ʧʫʙʣʽʢʘʮʽʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ 

ʅɸʅ ʋʢʨʘʾʥʠ. 

 

E-ʙʽʙʣʽʦʪʝʢʘ ɹʘʟʘ ʜʘʥʠʭ ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʨʪʦʪʝʢʠ ʧʫʙʣʽʢʘʮʽʡ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻɸʆ 

ʅɸʅʋ ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 6 ʪʠʩʷʯ ʥʘʡʤʝʥʫʚʘʥʴ ʧʫʙʣʽʢʘʮʽʡ.  ɹʘʟʘ 

ʜʘʥʠʭ ʢʝʨʦʚʘʥʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ  ʽ ʜʦʩʪʫʧʥʘ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ʽʥʪʝʨʬʝʡʩʫ: 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ, ʟ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʘʚʪʦʨʠʟʘʮʽʶ ʜʣʷ 

ʧʦʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʽ ʧʦʰʫʢʦʚʦʤʫ ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ʜʣʷ 

ʧʦʰʫʢʫ ʧʫʙʣʽʢʘʮʽʡ ʽ ʩʢʣʘʜʘʥʥʷ ʾʭʩʧʠʩʢʽʚ ʟʘ ʟʘʧʠʪʘʤʠ 

ʘʚʪʦʨʽʚ.ʈʦʟʨʦʙʢʘ ʦʥʣʘʡʥʦʚʦʛʦ ʩʝʨʚʽʩʫ ʚʠʢʦʥʘʥʘ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ PHP+MySQL+JS  

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~50 Mb 

 

 

http://www.mao.kiev.ua/biblio/car

ds/publics.html 

 

5. ɹʘʟʘ ʜʘʥʠʭ ʩʢʣʷʥʦʛʦ 

ʘʨʭʽʚʫ ʬʦʪʦʛʨʘʬʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ɻɸʆ 

ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɹʘʟʘ ʜʘʥʠʭ ʗʜʨʦʤ ʋʢʨɺʆ ʩʪʘʚ ʆʙôʻʜʥʘʥʠʡ ʮʠʬʨʦʚʠʡ ʘʨʭʽʚ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʽ 

ʇɿɿ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʆʎɸ), ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ɹɼ  DBGPA 

V2.0. ɺ ʆʎɸ ʫʚʽʡʰʣʠ ʨʝʟʫʣʴʪʘʪʠ ʦʮʠʬʨʫʚʘʥʥʷ ʩʧʦʩʪʝʨʝʞʥʠʭ 

ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʘʨʭʽʚʽʚ ʽ ʜʘʥʽ ʧʦʪʦʯʥʠʭ ʩʧʦʩʪʝʨʝʞʥʠʭ ʧʨʦʝʢʪʽʚ 

ʧôʷʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʦʙʩʝʨʚʘʪʦʨʽʡ.  ʅʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʆʎɸ 

ʦʧʝʨʫʻ  57 ʩʧʦʩʪʝʨʝʞʥʠʤʠ ʘʨʭʽʚʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ 40 ʪʠʩ. ʟʘʧʠʩʽʚ 

ʤʝʪʘʜʘʥʠʭ ʧʣʘʩʪʠʥʦʢ ʽ 14 ʪʠʩ. ʦʮʠʬʨʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ; 172 

ʦʮʠʬʨʦʚʘʥʠʤʠ ʱʦʜʝʥʥʠʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʽ ʤʽʩʪʷʪʴ  14,5 ʪʠʩ. 

ʩʪʦʨʽʥʦʢ, ʦʪʦʪʦʞʥʝʥʠʭ ʟ 23 ʪʠʩ. ʧʣʘʩʪʠʥʦʢ, ʟʘʥʝʩʝʥʠʭ ʚ ʙʘʟʫ 

ʜʘʥʠʭ ʆʎɸ; 6 ʪʠʩ. ʤʘʩʠʚʽʚ ʢʦʦʨʜʠʥʘʪ ʽ ʬʦʪʦʤʝʪʨʠʯʥʠʭ ʦʮʽʥʦʢ 

ʦʙôʻʢʪʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʘ ʦʮʠʬʨʦʚʘʥʠʭ  ʟʦʙʨʘʞʝʥʥʷʭ; 

ʟʦʨʷʥʠʤʠ ʢʘʪʘʣʦʛʘʤʠ, ʧʝʨʝʚʝʜʝʥʠʤʠ ʫ ʬʦʨʤʘʪʠ ɺʆ ʽ 

ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ʆʎɸ.  

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~500Mb 

http://gua.db.ukr-vo.org/  
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ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʆʎɸ ʽ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʩʪʚʦʨʝʥʠʡ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ  ʧʨʦʛʨʘʤʥʠʡ  ʧʘʢʝʪ.  ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ɹɼ ʘʨʭʽʚʫ,  

ʚʠʢʦʥʫʚʘʪʠ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟʛʽʜʥʦ ʩʠʩʪʝʤʠ ʟʘʧʠʪʽʚ ʟ ʰʠʨʦʢʠʤ 

ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʢʦʥʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʬʫʥʢʮʽʾ ʧʦ 

ʧʽʜʪʨʠʤʮʽ ʜʽʻʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ,  ʦʧʝʨʘʪʠʚʥʦ ʜʦʜʘʚʘʪʠ 

ʥʦʚʽ ʘʨʭʽʚʠ ʟ ʥʦʚʠʤʠ ʪʠʧʘʤʠ ʜʘʥʠʭ,  ʚʽʟʫʘʣʽʟʫʚʘʪʠ  ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʰʫʢʫ ʽ ʪ.ʜ.  

ɺ ʦʙʩʝʨʚʘʪʦʨʽʷʭ ï ʫʯʘʩʥʠʮʷʭ ʧʨʦʝʢʪʫ ʟʘʧʫʱʝʥʠʡ ʧʨʦʮʝʩ 

ʦʮʠʬʨʫʚʘʥʥʷ ʩʢʣʷʥʠʭ ʥʝʛʘʪʠʚʽʚ, ʜʘʥʽ ʷʢʦʛʦ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ  

ʆʎɸ ʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ. ʈʦʟʨʦʙʣʝʥʝ ʽ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ,  ʪʘʢ ʽ ʪʘʢʝ, ʱʦ ʨʦʟʰʠʨʷʻ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʘʨʭʽʚʘʤʠ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ ʨʦʙʦʪʠ ʟ 

ʙʘʟʘʤʠ ʜʘʥʠʭ ʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʽʥʪʝʛʨʘʮʽʾ ʚ ʤʽʞʥʘʨʦʜʥʫ 

ʩʽʪʢʫ ɺʆ. ʈʦʟʨʦʙʢʘ ʦʥʣʘʡʥʦʚʦʛʦ ʩʝʨʚʽʩʫ ʚʠʢʦʥʘʥʘ ʥʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ PHP+MySQL+JS, ʦʢʨʝʤʽ ʣʦʢʘʣʴʥʽ ʤʦʜʫʣʽ  

ʨʦʟʨʦʙʣʝʥʽ ʥʘ DELFI 7  

6. ɹʘʟʘ ʜʘʥʠʭ 

çɸʩʪʨʦʥʦʤʠ ʋʢʨʘʾʥʠè 

 

ɹʘʟʘ ʜʘʥʠʭ ɹʘʟʘ ʜʘʥʠʭ çɸʩʪʨʦʥʦʤʠ ï ʋʢʨʘʾʥʘè ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʋʢʨʘʾʥʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ (ʋʢʨɺʆ), ʚ ʪʦʤʫ ʯʠʩʣʽ, ʚ 

ʯʘʩʪʠʥʽ ʨʦʟʚʠʪʢʫ ʚʝʙ-ʧʦʨʪʘʣʘ ʋʢʨɺʆ, ʥʘ ʧʣʘʪʬʦʨʤʽ ʷʢʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʦ ʧʦʩʪʫʧʦʚʦ ʟʽʙʨʘʪʠ ʚʩʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟ 

ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ.ɹʘʟʘ ʜʘʥʠʭ 

ʩʪʚʦʨʶʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ 2005-2012 ʨʨ. ʅʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʙʘʟʘ 

ʜʘʥʠʭ ʤʽʩʪʠʪʴ ʧʝʨʩʦʥʘʣʽʾ  876 ʘʩʪʨʦʥʦʤʽʚ.  ɹʘʟʘ ʜʘʥʠʭ ʢʝʨʦʚʘʥʘ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ  ʽ ʜʦʩʪʫʧʥʘ ʚ 

ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ʽʥʪʝʨʬʝʡʩʫ: ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ, ʟ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ 

ʘʚʪʦʨʠʟʘʮʽʶ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʽ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʟ 

ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʦʩʪʘʥʥʽʡ ï ʚ ʧʽʣʦʪʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʡʦʛʦ ʨʦʟʨʦʙʢʘ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ).ʈʦʟʨʦʙʢʘ ʦʥʣʘʡʥʦʚʦʛʦ ʩʝʨʚʽʩʫ ʚʠʢʦʥʘʥʘ ʥʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ PHP+MySQL+JS. 

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~100Kb 

http://ukr-

vo.org/personalities/index.php?b&

6 

 

7. ʄʝʪʝʦʙʘʟʘ ʜʘʥʠʭ ɺʝʙ ʩʘʡʪ ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~50ʄʙ 

http://www.mao.kiev.ua/meteo  
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ʉʘʡʪ ɻʅʉʉ-ʛʨʫʧʠ 

ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

 

ɺʝʙ-ʩʘʡʪ ɿʤʽʩʪ: 

 ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ 

 -- ʢʘʨʪʘ ʤʝʨʝʞʽ, ʦʩʪʘʥʥʽ ʥʦʚʠʥʠ ʤʝʨʝʞʽ 

 ʅʦʚʠʥʠ 

 -- ʚʩʽ ʥʦʚʠʥʠ ʤʝʨʝʞʽ 

 ɻʅʉʉ-ʩʪʘʥʮʽʾ 

 -- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʩʪʽʡʥʦʜʽʶʯʽ ɻʅʉʉ-ʩʪʘʥʮʽʾ ʤʝʨʝʞʽ (ʢʘʨʪʘ, 

ʜʘʪʘ ʫʩʪʘʥʦʚʢʠ, ʦʙʣʘʜʥʘʥʥʷ, ʬʦʪʦʛʨʘʬʽʾ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽʩʪʴ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ 

      ʦʩʪʘʥʥʴʦʾ ʜʦʩʪʫʧʥʦʾ ʛʦʜʠʥʠ, ʢʦʣʦʢʘʮʽʷ (ʷʢʱʦ ʻ), ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʜʦʩʪʫʧʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʮʽʥʢʠ ʢʦʦʨʜʠʥʘʪ ʪʘ ʰʚʠʜʢʦʩʪʝʡ 

ʪʦʱʦ) 

 ɼʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 

 -- ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʩʪʫʧʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʚʩʽʭ 

ʩʪʘʥʮʽʡ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʨʭʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

 ʎʝʥʪʨ ʘʥʘʣʽʟʫ ɻʅʉʉ-ʜʘʥʠʭ 

 -- ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʎʝʥʪʨ ʘʥʘʣʽʟʫ ɻʅʉʉ-ʜʘʥʠʭ ɻɸʆ 

ʅɸʅ ʋʢʨʘʾʥʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʠʧʠ ʦʪʨʠʤʘʥʠʭ ʨʦʟʚ'ʷʟʢʽʚ 

 NTRIP-ʢʘʩʪʝʨ ɻɸʆ 

 -- ʧʦʩʠʣʘʥʥʷ ʥʘ ʪʘʙʣʠʮʶ ʜʞʝʨʝʣ NTRIP-ʢʘʩʪʝʨʘ ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

 ʌʦʨʫʤ 

 -- ʧʦʩʠʣʘʥʥʷ ʥʘ ʬʦʨʫʤ (ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʽʥʰʦʤʫ ʩʘʡʪʽ) 

 ɻʅʉʉ-ʛʨʫʧʘ 

 -- ʧʝʨʝʣʽʢ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɻʅʉʉ-ʛʨʫʧʠ, ʾʭ ʧʫʙʣʽʢʘʮʽʾ, ʢʦʥʪʘʢʪʥʘ 

ʽʥʬʦʨʤʘʮʽ ̫

 ɼʦʩʪʫʧʥʽʩʪʴ ʛʦʜʠʥʥʠʭ ʬʘʡʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʅʉʉ-ʩʫʧʫʪʥʠʢʽʚ 

(ʟʘ ʦʩʪʘʥʥʽ 7 ʜʽʙ) 

 -- ʛʨʘʬʽʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʛʦʜʠʥʥʠʭ ʬʘʡʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʅʉʉ-

ʩʫʧʫʪʥʠʢʽʚ (ʟʘ ʦʩʪʘʥʥʽ 7 ʜʽʙ) ʥʘ ʩʪʘʥʮʽʷʭ ʤʝʨʝʞʽ 

 ɼʦʩʪʫʧʥʽʩʪʴ ʜʦʙʦʚʠʭ ʬʘʡʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʅʉʉ-ʩʫʧʫʪʥʠʢʽʚ ʟ 

1997 ʨʦʢʫ 

 -- ʛʨʘʬʽʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦʙʦʚʠʭ ʬʘʡʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʅʉʉ-

ʩʫʧʫʪʥʠʢʽʚ ʥʘ ʩʪʘʥʮʽʷʭ ʤʝʨʝʞʽ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ 

 ʗʢʽʩʪʴ ʛʦʜʠʥʥʠʭ ʩʝʩʽʡ ʩʧʦʩʪʝʨʝʞʝʥʴ ɻʅʉʉ-ʩʫʧʫʪʥʠʢʽʚ (ʟʘ 

ʦʩʪʘʥʥʶ ʛʦʜʠʥʫ) 

  -- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʚʩʽʭ ʩʪʘʥʮʽʷʭ ʤʝʨʝʞʽ 

ʜʣʷ ʦʩʪʘʥʥʴʦʾ ʜʦʩʪʫʧʥʦʾ ʛʦʜʠʥʠ 

ʦʥʣʘʡʥ-ʨʝʩʫʨʩ 

~160 Mʙ 

http://gnss.mao.kiev.ua/ 
 

 194.44.35.20 
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10. ɸʨʭʽʚ ʜʘʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ 

ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ 

ɻʅʉʉ-ʩʪʘʥʮʽʷʭ 

ʪʘ ʧʨʦʜʫʢʪʽʚ 

ʎʝʥʪʨʫ ʘʥʘʣʽʟʫ 

ɻʅʉʉ-ʜʘʥʠʭ 

ɻɸʆ ʅɸʅ 

ʋʢʨʘʾʥʠ 

ɼʠʨʝʢʪʦʨʽʷ ftp-

ʩʝʨʚʝʨʘ 

ɿʤʽʩʪ: 

 data/ 

 -- ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ ɻʅʉʉ-

ʩʪʘʥʮʽʷʭ, ʱʦ ʤʦʞʫʪʴ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʷ ʧʫʙʣʽʯʥʦ,  ʟ 

ʽʥʪʝʨʚʘʣʘʤʠ ʨʝʻʩʪʨʘʮʽʾ 1 ʩ ʪʘ  

      30 ʩ (ʫ ʬʦʨʤʘʪʽ Compact RINEX, ʟʛʨʫʧʦʚʘʥʽ ʧʦ ʨʦʢʘʭ ʪʘ ʧʦ 

ʜʥʭ̫ ʨʦʢʫ (ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʽʥʰʠʭ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ ɻʅʉʉ-ʩʪʘʥʮʽʷʭ 

      ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʠʨʝʢʪʦʨʽʷʭ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ) 

 products/ 

 -- ʧʨʦʜʫʢʪʠ ʎʝʥʪʨʘ ʘʥʘʣʽʟʫ ɻʅʉʉ-ʜʘʥʠʭ ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ: 

ʜʦʙʦʚʽ ʪʘ ʪʠʞʥʝʚʽ ʨʦʟʚ'ʷʟʢʠ (ʫ ʬʦʨʤʘʪʽ SINEX), ʟʥʘʯʝʥʥʷ 

ʪʨʦʧʦʩʬʝʨʥʦʾ ʨʝʬʨʘʢʮʽʾ 

      (ʫ ʬʦʨʤʘʪʽ TROPEX), ʟʛʨʫʧʦʚʘʥʽ ʧʦ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʚ 

ʷʢʠʭ ʦʪʨʠʤʘʥʽ ʨʦʟʚ'ʷʟʢʠ, ʪʘ ʧʦ GPS-ʪʠʞʥʷʭ 

 requests/ 

 -- ʜʠʨʝʢʪʦʨʽʷ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʤʦʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 stations/ 

 -- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʷʢʽ ʫʢʨʘʾʥʩʴʢʽ ʧʦʩʪʽʡʥʦʜʽʶʯʽ ɻʅʉʉ-ʩʪʘʥʮʽʾ 

(log-ʬʘʡʣʠ) 

ʦʥʣʘʡʥ-ʨʝʩʫʨʩ 

~600ɻʙ 

ftp://ftp.mao.kiev.ua/pub/gnss/ 
 

 

 

 

9. ɽʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ 

ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ 

ʋʢʨʘʾʥʩʴʢʦʾ 

ɸʩʪʨʦʥʦʤʽʯʥʦʾ 

ɸʩʦʮʽʘʮʽʾ (ʞʫʨʥʘʣʠ 

çɸʩʪʨʦʤʝʪʨʠʷ ʠ 

ʘʩʪʨʦʬʠʟʠʢʘè, 

çʂʠʥʝʤʘʪʠʢʘ ʠ 

ʬʠʟʠʢʘ ʥʝʙʝʩʥʳʭ 

ʪʝʣè, çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ 

ʽ ʪʝʭʥʦʣʦʛʽʷè, 

çɸʩʪʨʦʥʦʤʽʯʥʠʡ 

ʢʘʣʝʥʜʘʨè) 

ɺʝʙ ʩʘʡʪ + 

ʝʣʝʢʪʨʦʥʥʽ 

ʜʦʢʫʤʝʥʪʠ 

ɽʣʝʢʪʨʦʥʥʘ ʚʝʨʩʽʷ ʞʫʨʥʘʣʫ çʂʠʥʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʥʝʙʝʩʥʳʭ ʪʝʣè 

ʤʽʩʪʠʪʴ PDF-ʚʝʨʩʽʾ  2237 ʩʪʘʪʝʡ ʟʽ 184 ʥʦʤʝʨʽʚ ʞʫʨʥʘʣʫ ʟʘ 1985-

2015 ʨʦʢʠ, ʘ ʪʘʢʦʞ PS-ʚʝʨʩʽʾ  413 ʩʪʘʪʝʡ ʟ 4 ɼʦʜʘʪʢʽʚ ʜʦ ʞʫʨʥʘʣʫ 

ʟʘ 2000, 2003, 2005, 2009 ʨʦʢʠ.   

ɽʣʝʢʪʨʦʥʥʘ ʚʝʨʩʽʷ ʞʫʨʥʘʣʫ çɸʩʪʨʦʤʝʪʨʠʷ ʠ ʘʩʪʨʦʬʠʟʠʢʘè 

ʤʽʩʪʠʪʴ PDF-ʚʝʨʩʽʾ 309 ʩʪʘʪʝʡ ʟ 20 ʥʦʤʝʨʽʚ ʞʫʨʥʘʣʫ ʟʘ 1968-1973 

ʨʦʢʠ.  ɼʦʩʪʫʧ ʜʦ ʩʪʘʪʝʡ ï ʚʽʜʢʨʠʪʠʡ, ʟ ʚʝʙ-ʩʪʦʨʽʥʢʠ ʩʘʡʪʫ ɻɸʆ 

ʅɸʅʋ.  

ɼʦʩʪʫʧ ʜʦ ʩʪʘʪʝʡ ï ʚʽʜʢʨʠʪʠʡ, ʟ ʚʝʙ-ʩʪʦʨʽʥʢʠ ʩʘʡʪʫ ɻɸʆ ʅɸʅʋ.  

ɽʣʝʢʪʨʦʥʥʘ ʚʝʨʩʽʷ çɸʩʪʨʦʥʦʤʽʯʥʦʛʦ ʢʘʣʝʥʜʘʨʷè ʤʽʩʪʠʪʴ  ʧʦʚʥʠʭ 

13 ʚʠʧʫʩʢʽʚ ʟʘ 2002-2015 ʨʦʢʠ  ʽ ʜʦʩʪʫʧʥʘ ʟ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʩʘʡʪʫ 

ɻɸʆ ʅɸʅʋ. 

ɽʣʝʢʪʨʦʥʥʘ ʚʝʨʩʽʷ ʞʫʨʥʘʣʫ çʂʦʩʤʽʯʥʘ ʥʘʫʢʘ ʽ ʪʝʭʥʦʣʦʛʽʷè (ʩʘʡʪ ʚ 

ʧʨʦʮʝʩʽ ʥʘʧʦʚʥʝʥʥʷ) 

ʆʥʣʘʡʥ-ʨʝʩʫʨʩ 

~4.6 Gb 

 

 

~500 Mb 

 

 

~1,5 Gb 

 

 

 

 

 

http://www.mao.kiev.ua/index.php

/ua/vydannia/kinematikaitem 

 

http://www.mao.kiev.ua/index.php

/ua/vydannia/aia 

 

http://space-scitechjournal.org.ua 
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ɿʦʚʥʽʰʥʽ ʨʝʩʫʨʩʠ 

ʅʘʟʚʠ ʧʣʘʪʥʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫʩʪʘʥʦʚʘ 

ʂʘʪʝʛʦʨʽʷ ʨʝʩʫʨʩʫ (ʚʝʙ-ʩʪʦʨʽʥʢʘ, ʝ-

ʙʽʙʣʽʦʪʝʢʘ, ʙʘʟʘ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ, 

ʩʣʦʚʥʠʢ , ʥʘʫʢʦʚʠʡ ʟʚʽʪ, ʜʦʢʫʤʝʥʪ, 

ʥʘʨʠʩ, ʘʫʜʽʦ ʟʘʧʠʩ ʪʦʱʦ) 

ʊʝʢʩʪʦʚʠʡ ʦʧʠʩ ʟʤʽʩʪʫ ʨʝʩʫʨʩʫ, 

ʚʢʣʶʯʘʶʯʠ ʨʝʟʶʤʝ ʘʙʦ ʨʝʬʝʨʘʪ ʜʣʷ 

ʦʙôʻʢʪʽʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʪʘ ʦʧʠʩ ʟʤʽʩʪʫ ʚʽʟʫʘʣʴʥʠʭ ʘʙʦ 

ʟʚʫʢʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʎʠʬʨʦʚʽ ʘʜʨʝʩʠ ʨʝʩʫʨʩʽʚ 

1 2 3 4 

- - - - 
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ʌʆʈʄɸ XV-2 

 

ʇʝʨʝʣʽʢ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ, 

ʱʦ ʧʝʨʝʜʧʣʘʯʫʶʪʴʩʷ  ɻɸʆ ʅɸʅ ʋʢʨʘʾʥʠ    

 

 

ˉ/ 

ˉ 

ʅʘʟʚʘ ʥʘʫʢʦʚʦʛʦ 

ʞʫʨʥʘʣʫ 

ɺʠʜʘʚʝʮʴ ʂʽʣʴʢʽʩʪʴ 

ʧʨʠʤʽʨʥʠʢʽʚ, 

ʱʦ 

ʧʝʨʝʜʧʣʘʯʫʶ-

ʪʩɹ ̫

ʌʦʨʤʘ 

(ʧʘʧʝʨʦʚʘ 

ʯʠ 

ʝʣʝʢʪʨʦʥ-

ʥʘ) 

ɺʘʨʪʽʩʪʴ 

ʨʽʯʥʦʾ 

ʧʝʨʝʜʧʣʘʪʠ 

(ʛʨʥ.) 

1 2 3 4 5 6 

1. ɼʦʧʦʚʽʜʽ  ʅɸʅ 

ʋʢʨʘʾʥʠ. ʉʝʨʽʷ 

çʄʘʪʝʤʘʪʠʢʘéè 

 

ʂ.: ʇʨʝʟʠʜʽʷ 

ʅɸʅ  ʋʢʨʘʾʥʠ 

 

1 

   

  ʧʘʧʝʨʦʚʘ 

 

531.72 

      

                           

ʋʩʴʦʛʦ  1  ʞʫʨʥʘʣ   ʥʘ     ʩʫʤʫ   531  ʛʨʥ. 72  ʢʦʧ. 
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ʌʆʈʄɸ XVI 

 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʟʘʢʫʧʣʝʥʦʛʦ ʜʣʷ 

______________________________________________      ɻʦʣʦʚʥʦ ʾʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʙʩʝʨʚʘʪʦʨʽ ʾʅɸʅ ʋʢʨʘʾʥʠ 

ʥʘʟʚʘ ʎʝʥʪʨʫ ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʠʣʘʜʘʤʠ      ʥʘʟʚʘ ʫʩʪʘʥʦʚʠ ʅɸʅ ʋʢʨʘʾʥʠ  

 

ˉ 

ʧ/

ʧ 

ʋʩʪʘʥʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʇɯɹ ʢʝʨʽʚʥʠʢʘ ʮʝʥʪʨʫ 

(ʨʦʙ. ʊʝʣ.), ɺʝʙ-ʩʪʦʨʽʥʢʘ, 

ʜʝ ʨʦʟʤʽʱʝʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʅʘʟʚʘ ʧʨʠʣʘʜʫ, ʬʽʨʤʘ-ʚʠʨʦʙʥʠʢ, 

ʨʽʢ ʧʦʩʪʘʯʘʥʥʷ, ʢʨʘʾʥʘ 

ʂʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʂʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʘʥʠʭ ʜʥʽʚ ʨʦʙʦʪʠ ʟʘ 

ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ 

ɯʥʰʝ 

ʅʘʫʢʦʚʠʭ 

ʩʧʽʚʨʦʙʽʪʥ

ʠʢʽʚ 

ɯʊʈ ʈʘʟʦʤ ɼʣʷ 

ʚʣʘʩʥʠʭ 

ʧʦʪʨʝʙ 

ʅʘ 

ʧʨʦʬʽʣʘʢ-

ʪʠʯʥʽ  

ʨʦʙʦʪʠ 

ʅʘʜʘʥʦ 

ʫʩʪʘʥʦ-

ʚʘʤ 

ʅɸʅ 

ʋʢʨʘʾʥʠ 

ʉʪʦʨʦʥ-

ʥʽʤ 

ʦʨʛʘʥʽ-

ʟʘʮʽʷʤ 

- - ï ï ï ï ï ï ï ï ï 
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ʌʆʈʄɸ 1-ʢ 
ʇʨʝʟʠʜʽʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ɺʽʜʜʽʣ ʥʘʫʢʦʚʠʭ ʽ ʢʝʨʽʚʥʠʭ ʢʘʜʨʽʚ 

252601, ʂʠʾʚ 30, ʚʫʣ.ɺʦʣʦʜʠʤʠʨʩʴʢʘ,54 

ɻʦʣʦʚʥʘ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʅɸʅ ʋʢʨʘʾʥʠ 

       03680, ʤ. ʂʠʾʚ, ʄʉʇ, ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 27 
ɿɺɯʊ ʇʈʆ ʏʀʉɽʃʔʅɯʉʊʔ, ʉʂʃɸɼ ʊɸ ʇʃʀʅʅɯʉʊʔ ʇʈɸʎɯɺʅʀʂɯɺ, 

ʗʂɯ ɿɸʁʄɸʖʊʔ ʇʆʉɸɼʀ ʂɽʈɯɺʅʀʂɯɺ ʊɸ ʉʇɽʎɯɸʃɯʉʊɯɺ 

ɿɸ 2016 ʨʽʢ 

 

 

 

 

 

ʅʘʟʚʘ        ʧʦʩʘʜʠ 

ɺʩʴʦʛʦ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʩʧʠʩʢʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʷʢʽ 

ʚʚʘʞʘʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʽʡ ʨʦʙʦʪʽ 

ɿʘ ʚʽʢʦʤ ɿʘ ʦʩʚʽʪʦʶ  

 

ɿ ʛʨ.1- 

ʞʽʥʦʢ 

 

ʇʨʠʡʥʷʪʦ 

ʚ ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ  

 

ɺʠʙʫʣʦ 

ʚ 

 ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ 

 

ɿ  

ʛʨ.1 ï 

ʢʘʥʜʠʜʘʪ

ʽʚ 

ʥʘʫʢ 

 

ɿ 

ʛʨ.1-  

ʜʦʢʪʦ

-ʨʽʚ 

ʥʘʫʢ 

ʇʨʘʮʶʶʪʴ 

ʟʘ 

ʢʦʥʪʨʘʢ-

ʪʦʤ ʟʘ 

ʦʩʥʦʚʥʠʤ 

ʤʽʩʮʝʤ 

ʨʦʙʦʪʠ 

 

ʜʦ 35 

ʨʦʢʽʚ 

 

50 ʨʦʢʽʚ ʽ 

ʩʪʘʨʰʽ 

 

ʟ ʥʠʭ  

ʧʝʥʩʽʡ

ʥʦʛʦ 

ʚʽʢʫ 

 

 

ʚʠʱʘ 

 

ʩʝʨʝʜʥ

 ̫

ʩʧʝʮʽ- 

ʘʣʴʥʘ 

ɸ ɹ 1 2 3 4 5 6 7 8 9 10 11 12 

 
 

01 

ɺʩʴʦʛʦ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ 

ʟʘʡʤʘʶʪʴ ʧʦʩʘʜʠ 

ʢʝʨʽʚʥʠʢʽʚ ʪʘ 

ʧʨʦʬʝʩʽʦʥʘʣʽʚ 

 
127 

 
23 

 
81 

 
60 

 
120 

 
3 

 
59 

 
20 

 
25 

 
50 

 
16 

 
15 

02 ʚ ʪ.ʯ. ʢʝʨʽʚʥʠʢʽʚ 29 1 25 19 27 2 10 3 5 10 6 2 

 ʟ ʥʠʭ:             
04 ɿʘʩʪ.ʜʠʨʝʢʪʦʨʘ. ʟ ɿʇ 1  1 1 1        
05 ɿʘʩʪ.ʜʠʨʝʢʪʦʨʘ. ʟ ʅʈ 2  2 1 2     1 1  
06 ɺʯʝʥ.ʩʝʢʨʝʪʘʨ 1    1  1   1   
08 ɿʘʚ.ʥʘʫʢ.ʜʦʩʣ.ʚʽʜʜʽʣʫ 6  5 3 6  2 2 1 3 3  
09 ɿʘʚ.ʥʘʫʢ.ʜʦʩʣ.ʣʘʙ. 6  6 4 6    2 3 2  
09

ɸ 

ʂʝʨʽʚʥʠʢʠ ʥʘʫʢʦʚʽ 

ʜʦʧʦʤʽʞʥʽ 

2  2 2 2   1  2   

10 ʂʝʨʽʚʥʠʢʠ ʜʦʧ. 2  2 2 1 1      1 

12 ʂʝʨʽʚʥʠʢʠ ɸʋʇ ʪʘ ʾʭ   
ʟʘʩʪ. 

5 1 3 3 4 1 5  2    

13 ɻʦʣ.ʩʧʝʮ. (ʛʦʣ.ʝʥʝʨʛ., 

ʟʘʩʪ.ʛʦʣ.ʝʥʝʨʛ.) 
2  2 1 2       1 

14 ɻʦʣ.ʙʫʭʛʘʣʪʝʨ 1  1 1 1  1      
15 ɿʘʩʪ.ʛʦʣ.ʙʫʭʛ. 1  1 1 1  1      
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2 

 

 

 

 

 

 

ʅʘʟʚʘ        ʧʦʩʘʜʠ 

ɺʩʴʦʛʦ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʩʧʠʩʢʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʷʢʽ 

ʚʚʘʞʘʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʽʡ ʨʦʙʦʪʽ 

ɿʘ ʚʽʢʦʤ ɿʘ ʦʩʚʽʪʦʶ  

 

ɿ  

ʛʨ.1- 

ʞʽʥʦʢ 

 

ʇʨʠʡʥʷʪʦ 

ʚ ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ  

 

ɺʠʙʫʣʦ 

ʚ ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ 

 

ɿ ʛʨ.1 ï 

ʢʘʥʜʠʜʘʪ

ʽʚ 

ʥʘʫʢ 

 

ɿ ʛʨ.1-  

ʜʦʢʪʦ-

ʨʽʚ 

ʥʘʫʢ 

ʇʨʘʮʶʶʪ

ʴ ʟʘ 

ʢʦʥʪʨʘʢ-

ʪʦʤ ʟʘ 

ʦʩʥʦʚʥʠʤ 

ʤʽʩʮʝʤ 

ʨʦʙʦʪʠ 

 
ʜʦ 35 
ʨʦʢʽʚ 

 
50 ʨʦʢʽʚ ʽ 

ʩʪʘʨʰʽ 

 
ʟ ʥʠʭ  
ʧʝʥʩʽʡʥ

ʦʛʦ 

ʚʽʢʫ 

 

 

ʚʠʱʘ 

 

ʩʝʨʝʜʥ

 ̫

ʩʧʝ- 

ʮʽʘʣʴʥʘ 

      

ɸ ɹ 1 2 3 4 5 6 7 8 9 10 11 12 
17 ɺ ʪ.ʯ. ʧʨʦʬʝʩʽʦʥʘʣʽʚ, 

ʬʘʭʽʚʮʽʚ, ʪʝʭʥʽʯʥʠʭ 

ʩʣʫʞʙʦʚʮʽʚ 

 
98 

 
22 

 
56 

 
41 

 
93 

 
1 

 
49 

 
17 

 
20 

 
40 

 
10 

 
13 

 ʟ ʥʠʭ:             
18 ʉʧʝʮ. ʥʘʫʢ.-ʜʦʩʣ. 

ʧʽʜʨʦʟʜʽʣ. ɺʩʴʦʛʦ:  
          80 19 

 
45 34 80  36 14 13 39 10 10 

19 ɻʦʣ.ʥʘʫʢ.ʩʧʽʚʨ. 4  4 4 4  2 1   4 1 

20 ʇʨʦʚ.ʥʘʫʢ.ʩʧʽʚʨ. 6  6 6 6  4 1 2 1 5 2 

21 ʉʪ.ʥʘʫʢ.ʩʧʽʚʨ. 21 4 12 6 21  7 2 2 20   
22 ʅʘʫʢ.ʩʧʽʚʨ. 23 8 9 5 23  10 5 3 14  2 

23 ʄʦʣ.ʥʘʫʢ.ʩʧʽʚʨ. 8 3 2 2 8  5 1 5 3          2 

24 ʇʨʦʚʽʜʥʽ ʽʥʞʝʥʝʨʠ 15 2 11 11 15  5 4  1 1 3 

26 ɯʥʞʝʥʝʨʠ 2 2   2  2  1    
27 ʊʝʭʥʽʢʠ 1  1  1  1      
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ʅʘʟʚʘ        ʧʦʩʘʜʠ 

ɺʩʴʦʛʦ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʩʧʠʩʢʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʷʢʽ 

ʚʚʘʞʘʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʽʡ ʨʦʙʦʪʽ 

ɿʘ ʚʽʢʦʤ ɿʘ ʦʩʚʽʪʦʶ  

 

ɿ ʛʨ.1- 

ʞʽʥʦʢ 

 

ʇʨʠʡʥʷʪʦ 

ʚ ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ  

 

ɺʠʙʫʣʦ 

ʚ 

 ʟʚʽʪʥʦʤʫ 

ʨʦʮʽ ʧʨʘ- 

ʮʽʚʥʠʢʽʚ 

 

ɿ  

ʛʨ.1 ï 

ʢʘʥʜʠʜ

ʘʪʽʚ 

ʥʘʫʢ 

 

ɿ ʛʨ.1-  

ʜʦʢʪʦ-

ʨʽʚ ʥʘʫʢ 

ʇʨʘʮʶʶʪ

ʴ ʟʘ 

ʢʦʥʪʨʘʢ-

ʪʦʤ ʟʘ 

ʦʩʥʦʚʥʠʤ 

ʤʽʩʮʝʤ 

ʨʦʙʦʪʠ 

 

ʜʦ 35 

ʨʦʢʽʚ 

 

50 ʨʦʢʽʚ ʽ 

ʩʪʘʨʰʽ 

 

ʟ ʥʠʭ  

ʧʝʥʩʽʡ

ʥʦʛʦ 

ʚʽʢʫ 

 

 

ʚʠʱʘ 

 

ʩʝʨʝʜʥ

 ̫

ʩʧʝʮʽ- 

ʘʣʴʥʘ 

ɸ ɹ 1 2 3 4 5 6 7 8 9 10 11 12 
28 ʉʧʝʮ. ʜʦʧʦʤʽʞʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ. ɺʩʴʦʛʦ: 
          14 2 10 6 11 1 9 3 7 1  3 

29 ɯʥʞʝʥʝʨʠ, 

ʧʨ.ʽʥʞʝʥʝʨʠ 
10 1 8 5 10  6 2 6 1  3 

30 ʊʝʭʥʽʢʠ 3 1 2 1  1 2 1 1    
31 ɯʥʰʽ ʩʧʝʮʽʘʣʽʩʪʠ 

(ʛʦʣ.ʙʽʙʣʽʦʪʝʢʝʘʨ) 
1 
 

   1  1      

              
38 ʉʧʝʮʽʘʣʽʩʪʠ ɸʋʇ 

ɺʩʴʦʛʦ: 
4 1 1 1 2  4      

40 ʇʨ.ʝʢʦʥʦʤʽʩʪ 1    1  1      
41 ʇʨʦʚ.ʙʫʭʛʘʣʪʝʨ 1  1 1   1      
42 ɹʫʭʛʘʣʪʝʨ 1 ʢʘʪ. 1 1   1  1      
43 ʉʪ.ʽʥʩʧʝʢʪʦʨ 1      1      

              

              

              

              
ɼʦʢʪʦʨʽʚ 16  16 15 16  7  1  16 3 

ʂʘʥʜʠʜʘʪʽʚ 50 14 24 15 50  18 3 3  50 5 

 

ɼʦʚʽʜʢʘ: ʏʠʩʝʣʴʥʽʩʪʴ ɺʉɯʍ ʧʨʘʮʽʚʥʠʢʽʚ ʩʧʠʩʢʦʚʦʛʦ ʩʢʣʘʜʫ (ʟʘ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʨʦʙʦʪʠ) ʥʘ 31 ʛʨʫʜʥʷ 2016 ʨʦʢʫ  162  / 76      ʯʦʣʦʚʽʢ. 

 

Ă  30  Ă   ʛʨʫʜʥʷ  2016  ʨ.                                                                         ʂʝʨʽʚʥʠʢ                                                     ʗ.ʉ. ʗʮʢʽʚ                                                                                                                                         
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